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PART I. 


Organic Chemistry. 


The Addition oi Hydrogen Bromide to AHyl Bromide. 

L F. Holleman and E. F. H. J. Matthes {Froc. K, Ahad. 
Weiensch. Amsterdanif 1918, 21 , 90 — 91)# — In bright light, hydro- 
jea bromide is absorbed by allyl bromide with the almost quantita- 
tive formation of trimethylene bromide, b. p, 167'l°/760 mm.; in 
the dark, on the other hand, absorption proceeds much more slowly 
md, whilst trimethylene bromide is the main product, considerable 
amounts of propylene bromide are also formed, H. W. 

Monohydrochloride of Isoprene. Ossian Aschan (Ber., 
1918, 51 , 1303 — 1307). — Isoprene, which had been prepared from 
commercial (^-limoiiene by means of the isoprene lamp and kept for 
four years at 4 — 8°, was fractionated and the portion, b, p. 
34—35*5°, Df 0‘6765, was mixed with 6% of dry ether, cooled in a 
mixture of snow and sodium chloride, and treated with hydrogen 
chloride. The product, after being washed with water and dried, 
was fractionated. The first three fractions, b. p. 65 — 90°, were 
heated again in the same way. The fraction, b. p. 107 — 110°, 
"ontains hoprene monohydrochloride, C5H9CI, b, p. 109°, 
0*9335, which has an odour resembling that of allyl chloride, 
ombines with hydrogen chloride to form isoprene di hydro chloride 
BouckardaVs dichlorot’so pentane), b, pi 145 — 146°, 1*0654, and 

cacts with bromine in cold chloroform to form a, yellow, viscous 
il, C5H9ClBr2, which cannot be distilled without decomposition. 

VOL. cxvi. i. b 
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The ibopreue mouohydrochloride, b. p. 85— 91*^1 D 0*868, described 
by Bouchardat in 1879, was almost certainly ttrt.-isoQ.iixy\ chloride, 
Isopren© prepared from d-limonene as above contains B-niethyl-»i/S, 
butylene. C, S, 

Optically Active Propylene Glycol and Optically Active 
/i-iiyoLroxynu(tyric Acid. -CfJiiL AiioKKiiALUEN ana jiuoN 

1916, 6i, ISili— The specihc rotations of the opti- 
cally active fats previously prepared (A,, 1914, i, 80 Ij are unex- 
pectedly sinail, and active propylene glycol has therefore been pre- 
pared in the hope that from it will be obtained mofe suitable 
substrates for the study of ferment action. 

The desired glycol cannot be isolated from the mixture obtained 
by the action of nitrous acid on optically active propylenediamine. 

Attempts to resolve )3-bromo^^^'propylainine by tartariof bronao- 
camphorsul phonic, or bromosuccinic acid, formyl-leucine, or similar 
compounds failed, uncrystallisable syrups being obtained; the reso- 
lution of l3-chloro-n-propylamine, however, is readily effected. A 
solution of allylamine hydrochloride is saturated at 0° with hydro 
gen chloride and heated in a sealed tube at 110 — 120° for five six 
hours, the resulting j8-chloro-/i-propyl amine is isolated and treated 
in ether-alcohol solution with tartaric acid (1 mol.) j the precipi- 
tate, after being recrystaliised ten times from hot water, yields a 
A-tartraie, m. p. 109-5°, [aJJ" d- 36*72° in water, from which 
(i-^-chloTO-n-iyropylamine kydrochlonde , C3HgNCl2, m. p. 179*5°, 
[a]u + 34 80° iu water, is prepared. An aqueous solution of the 
^-tartrate at about 10° is converted by sodium nitrite into 
d-^-chloTo-a.’j)ropanoly b. p. 40 — 41°/ 15 mm., [a]y 4-9’26°. Since 
the latter could not be obtained quite pure it was added to aqueous 
potassium hydroxide at 50 — 70°, and thus converted into 
6.~2^opylent oxide, b. p. SG'o — 38°, [a]i “d- 12-72°, which has been 
prepared by Le Bel in a very impure state by fermentation. <f-Pro- 
pylene oxide is extensively racemised by water, and on this account 
must be removed by distillation as rapidly as possible from the 
aqueous alkali employed in its preparation (above). When added 
slowly to well-cooled, anhydrous formic acid, it is converted into 
the formate of propylene glycol, which is readily hydrolysed by 
15% hydrochloric acid, yielding d-propylene glycol^ b. p. 95°/l5mm., 
Hd d- 13-71° in water. The ^-/-glycol reac^ with butyryl chloride 
in chloroform solution to form d-propylene glycol dibutynn, 
CJ1H2QO4, b. p. 95 — 105°/15 mrn., a +2-05° in 1-dcm. tube. 

The following /-corqwunds are described : V^-chloro-i\-propyl- 
amine hydrochloride^ [ajp —17*07° in water; \-^~chloTO-a-p'opanoh 
[oId — 2'82°; I'propylene oxide, [a] ^ -8*26°; \-propylene glycol, 
[a]n -8'97° in water. 

A synthesis of the optically active, biologically important j8-hydr* 
oxybutyric acid has been effected and its configuration determined. 
Tile addition of hydrogen cyanide to ^-propylene oxide does not lead 
to a satisfactory result. f7-Propylene oxide was therefore converted 
by cold hydrobromic acid into I'^-hromohopropyt nholictl, 
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P- — 50^/15 mm., o -2’0o° in i-dcm. tube, 
which reacts readily with potassium cyanide in boiling alcohol to 
crive V^kydroxyhutyronitriU, b. p. 99 — 100^/15 mm., [a]lf -10'03° 
'’q water. The last substance is hydrolysed by hot concentrated 
hydrochloric acid, and yields Z-/3-hydroxy butyric acid, the sodium 
ait of which has [a]|f — 13'28° in water. 

^i-jS-Chloro-a-propanol is oxidised by ammonium dichromate and 
lilute sulphuric acid at the ordinary temperature, and yields 
-a-chloropropionic acid, which is converted into 2-alaniue by aqueous 
imnionia. 

The preceding configurative relations are shown thus ; 


i-j8-Chloro-a-propanol 


(^-propylene oxide — > 

hydioxybutyric acid 

V /-a*chloropropionio acid — > i-alanine 


C. S. 


Synthesis of Optically Active Glycerophosphoric Acid. 
Emil Abdebhalden and Kgon Eichwald {Bcr.^ 1918, 51, 
1308 — 1312). — Since the naturally occurring glycerophosphoric acid 
is optically active (Willstatter and Ludecke, A., 1904, i, 1067), one 
of the first steps in the synthesis of a phosphatide must be the syn- 
thesis of glycerophosphoric acid in the optically active form. The 
authors, employing the optically active halogenhydrins and epi- 
hydrius previously prepared by them (A., 1914, i, 801), obtained 
unsatisfactory results when they attempted to add phosphoric acid 
to /-epihydrin alcohol, epichloro hydrin, or epibromohydrin, and un- 
successful results when they attempted to esterify monoch loro hydrin 
or monobromohydrin with anhydrous phosphoric acid, but achieved 
success by using Fischer's pyridine-phosphoryl chloride method. 
Phospboryl chloride is added slowly to a solution of cJ-a-bromo- 
liydrin. in dry pyridine, the temperature being kept below — 10° 
ice-water is added after one to two hours, the solution is shaken 
with sufficient silver to remove the chlorine (an excess must be 
avoided), filtered, treated with hydrogen sulphide, again filtered, 
and evaporated in a vacuum to remove the hydrogen sulphide and a 
portion of the pyridine. Barium hydroxide in excess is added, the 
mixture is diluted, and then concentrated in a vacuum to remove 
the remainder of the pyridine ; the barium in the filtered solution is 
exactly precipitated with sulphuric acid, and after filtering again 
the filtrate is without delay treated with 10% lithium hydroxide 
solution, after twenty- four hours evaporated to a small volume in a 
vacuum, heated at 80° for one hour, cooled, neutralised with hydro- 
bromic acid, and evaporated in a vacuum until crystals begin to 
appear; these are redissolved by adding a few c.c. of water, and the 
filtered solution is treated with alcohol. The precipitate is dis- 
solved in water' and precipitated by alcohol, and after a repetition 
of this treatment is free from lithium bromide. The product is 

h 2 



ABSTRACTS OF CHEMICAL PAPERS. 


i. 4 

nearly pur© lithium d-glycerophosphate, C 6 H 70 gPLi 2 , [a]!? +3*51° in 
aqueous solution. Lithium \-glyceropho8phate was also prepared, 
having [«]}* -3*02°. By using alcoholic instead of aqueous lithium 
hydroxide, a glycerophosphate having [a]p +6*26° was obtained, 
but the higher value may be due to a partial conversion of the 
glycerophosphate into the epihydrinphosphate, 

^®^CH-CH2-0-P0(0Li)2. C. S. 

Preparation of Ethyl Acetate from Acetaldehyde. 

Parbwerke vorm. Meisteb, Lucius, & Bruning (D.R.-P., 308043; 
from Chem. Zentr., 1918, ii, 693). — The process depends on the use 
of a solution of aluminium ethoxide, Al(OEt)g, which contains at 
til© most only traces of halogen compounds, in an organic solvent of 
high boiling point, such as solvent naphtha. With such solutions, 
which allow the most favourable temperature to be readily main- 
tained, the yield of })ractically pure ethyl acetate exceeds 85% of 
that theoretically possible; at the same time, the duration of the 
action is considerably decreased, a?id the consumption of aluminium 
ethoxide is reduced to 3 — 5% of the acetaldehyde. H. W. 

The Velocity of Hydration of the Anhydrides of some 
Fatty Acids. P. E. Verkaoe {Bee. trav. chim., 1918, 37, 
315—354). — A theoretical discussion of work already published 
(compare A., 1914, ii, 256; 1916, ii, 234, 607), in which the author 
shows that the process of hydration is much more complicated than 
is sliown by the equation {R'C0)20 + H 2 O = 2R’C02H. W. G. 

Configuration of Organic Compounds and their Relation 
to Chemical and Physical Properties. II. Arthur Michael 
(J. Amer. Chem. Soc., 1918, 40, 1674 — 1707). — A continuation of 
the theoretical discussion of the subject (compare A., 1918, i, 249). 
The relationship between the configuration of unsaturated acids 
and their physical properties (density, m. p., b. p., viscosity, optical 
activity, magnetic rotation) is examined, ami the connexion between 
configuration and chemical properties (addition, stereomutation, 
catalysis, esterification) discussed. H. W. 

Determination of the Configuration of cis-trans-Tsomevic 
Substances. J. Boesfkex and Che. van Loox (Proc. K. Akad. 
W eten&ch. Amsterdaw, "918, 21, 80 — 89). — A theoretical paper, in 
which the methods of determining the configuration of cis-tram 
ifiomerides are critically discussed and their applicability to various 
types of conifKiunds considered. H. W. 

Electronic Constitutions of Acetoacetic and Citric Acids 
and some of their Derivatives. Milton Th. Hanke and Karl 
K. Koesslee (./. Amer. Chem. Soc., 1918, 40, 1726— 1732).~A 
consideration of the formation of acetonedicarboxylic acid from citric 
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acid, of ite relationships to acetone and acetoacetic acid, of the con- 
nexion between the latter aild acetic acid, and of those between 
acetic acid and keten, leads the author to propose the electronic 
formulas (I) and (II) for acetoacetic and citric acids respectively : 


H + 


H HO 

T ± 

-C« +0+ -C- +C-f -OH 
T IF 


(I.) 


H 0 

H +_C-+^+-0H 
O 

+ 

HO- +C+ -C+ -OH 

H + -C- +C+ -OH 
T ii 
H 0 
(II.) 

H. W. 


Pasteur’s Principle of the Relation between Molecular 
and Physical Asymmetry. V. Optically Active Complex 
Salts of Iridium-trioxalic Acid. F. M. Jaeger {Proc, K, Akad, 
Wetensch. Amsterdkmf 1918, 21, 203—214), — Racemic potassium 
iridium oxalate, K3fIr(Cn0j3],4iHc20 (A., 1918, i, 4), has been 
resolved into its optically active componenj^ by means of the 
strychnine salt, thus demonstrating for the first time the possibility 
of a partial asymmetry in the case of iridium as the central atom. 

Strychnine ddridium oxalate, (C, 2 iH 2 flO,,No);j[Ir(Co 04 \l, 3 JH 20 , 
forms pale yellow, very fine needles; the corres[X)nding Vsaif 
( + 3H2O) crystallises in somewhat thicker needles. 

d-Potamum iridium oxalate ( + H2O), large orange-coloured, flat- 
tened, triangular hipyramids (n;c — 1 :0'9520; a=100‘^200, has 
D® 2'734; the corresponding f-salt is also described. As in tlie case 
of the oppositely rotating rhodium salts (A., 1918, i, 3), a non- 
sup erjx)sable liemihedrism accompanies the contrary power of rota- 
tion. 

Tlie specific rotation of the salts in aqueous solution for differing 
concentrations and for light of varying wave-length has been investi- 
gated, and tlie results arc given in a series of tables and graphs, for 
details of which the original communication must he con,sulted. In 
Jhe case of the potassium salts, the slope of the graph is quite dif- 
ferent from that found with the corresponding rhodium salt, thus 
showing the nrepijnderating influence of the special nature of the 
central metallic atom on the specific light absorption (colour) of 
these salts and on the whole character of the rotation dispersion. 

H. W. 


Pasteur’s Principle of the Relation between Molecular and 
Physical Asymmetry. VI. The Fission of Potassium Bho- 
iium Malonate into its Optically Active Compounds. F. M. 

Iaeger and William Thomas (Proc. K. Akad. Wetem^ch. Am^tef' 
lam, 1918, 21, 215 — 224). — The resolution of r-potassium rhodium 
inalonate, [Ilh(C3TT204)3]Kg,3HoO (A., 1918, i, 4), is effected 



ABSTRACTS OF CHEMICAL PAPERS. 


i. 6 

through the cinchonine salts and subsequent decomposition of the 
latter by potassium iodide. Cinchonine \~rhodium malonate 
(-f iH20) is less soluble in water and less stable to heat than the 
corresponding ^-salt ( + SH.Ob d- and V Potassium rhodium malon- 
ates form pale yellow crystals; measurements of the ?-salt showed 
the crystals to belong to the monocbm’c-spheiioidal class (n:6:c = 
r0637:l:M667, 0 = 82^27^), W 2-317. 

The molecular rotation dispersion of the salts has been investi- 
gated in aqueous solution; with the potassium salts a remarkable 
maximum occurs at about 5800 A. IT. For wave-lengths smaller 
than 5800 A. IT. the rotation of the plane of polarisation increases 
with increasing wave-length, whilst for those greater than 5800 A. IT. 
it diminishes with increasing wave-lengths as in ordinary cases. In 
the neighbourhood of 5800 A. IT. the absorption-spectrum, however, 
does not manifest a single line or band. The occurrence of such 
anomalous rotation -disnersion seems to be theoretically explicable 
if the assumption may be made that at least two kinds of active ions 
are present. H. W. 

New Synthetic Passage from Aliphatic to Aromatic 
Compounds. Teu. Komvtvos (Oompf. 1918, 167, 781 — 783: 
BvJf. Soc. rhim,, 1918, fivl, 22, 449— 455).— Malonyl chloride and 
acetone react together in the presence of calcium carbonate to give 
phloroglucinol and a romponnd, ClT.,'CO*CKo’CO'CHo'COCl, which 
when boiled with water and some more calcium carbonate, in its 
turn is converted into phloroglucinol. W, G. 

Effect of Sodium on Mixtures of Malonic and Succinic 
Esters. Gkrald E. K. BR.AVorT and H. E. Hudson Branch L 7 . 
A wer. Chew. 1918. 40, 1708 -17131,- Tho investigation wa? 
undert-aken in the hope of the ultimate synthesis of the com- 

pound, V— ntr ’ might show a 

tendency to break down to give the cycfopentadienyl radicle. The 
condensation of ethyl malonate with ethyl succinate was studied 
as the first step in this direction. The results were not verv 
nromieing. and the observations may be summarised as follows: 
(11 When mol nr mixtures of malonic and succinic esters are treated 
with sodium, the main product is siiccinylsiTccinic ester. (21 When 
a large excess of malonic ester is used, phloroghicinoltricarhoxylic 
ester i.s produced. P" j Mnlonvlsvcrinic ester^ yellow crystals, m. n. 
163*^. is obtained from succinvisuccinic and malonic esters. The 
re^iults are to hf^ explained by an annlication of Dieckmann’s theory* 
of the reversibility of the acetoacetic ester condensation. H. W. 

Preparation of Derivatives of Cystine, Soluble in Water. 

Bernhard Rtuber (D.B,-?. 307858: from Chew. Zenfr.. 19)8. 

ii. 5741. — The sparingly soluble comnonnds of cystine and ih 
derivatives with mercury, mercury chloride, or silver are dissolved 
111 solutions of sodium chloride! sodium bromide, sodium thio- 
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c-vanate, or lithium chloride, and the solutions are treated with an 
excess of acetone, methyl or ethyl alcohol, or ether ; the precipitates 
are filtered and dried in a vacuum. Complex salts of amphoteric 
character are obtained which are expected to find therapeutic 
application. The following substances are particularly described: 
cij^iintrfitTonry sodium chloride^ yellow powder; cijsiinemercury 
^odiu?7i bromide, brown powder; cystinemercury lithium chloridt, 
yellowish-white powder; cysiinemerciiry Bodkm thiocyanate, 
vellowish-brown powder; cystiTiesHver sodium chloride, brown 
powder; cystineviercury chloride sodium chloride, white powder; 
cysiinemercury chloride sodium bromide, brown powder. H. W. 

Reducibility of Formic Acid. K. A. Hofmann and Helgr 
ScHiBSTED {Ber., 1918, 61, 1389 — 1398), — In spite of all statements 
in the literature to the contrary, the authors have never obtained 
more than 4% of the expected yield in their attempts to reduce 
formic acid to formaldehyde and methyl alcohol by hydrogen under 
the most diverse experimental conditions. The following reducing 
agents were tried : (i) reduction of formic acid in aqueous solution 
by nascent hydrogen at ordinary pressure ; the hydrogen was gene- 
ra fyed by zinc in contact with mercury, cadmium, copper, and vana- 
dium oxide, with and without the addition of dilute sulphuric acid, 
by zinc and palladous chloride, by zinc dust with and without the 
addition of palladium, and by the platinum metals; (ii) reduction 
of formic acid in aqueous solution by nascent hydrogen under 
increased pressure; the experiments under (1) were repeated in 
sealed tubes at 70°, the tubes being filled with carbon dioxide 
before sealing ; (iii') reduction with simultaneous catalytic fission of 
the formic acid ; the experiments under (h) were repeated in the 
presence of platinum metals on porous tile. C. S. 

Production of Formaldehyde and Methyl Alcohol from 
Formates. K. A. Hofmann and Helge Schibstkd {Ber,, 1918, 
51, 1398 — 1418. Compare preceding abstract). — In the well- 
known decomposition of formic acid by heat and the reaction 
between an alkali formate and an alkali hydroxide, the principal 
factor controlling the course of the reactions is the striving to pro- 
duce the stable hydrogen molecule. Metallic formates, however, 
are able, to a degree dependent on the nature of the particular 
metal, to yield formaldehyde according to the equation 
2H-C02M = MgCOs + CHgO ; 

the secondary decomposition, CH 20 =:H 9 -f-CO, can be reduced to a 
minimum under suitable experimental conditions, and the decom- 
position in the presence of water, CH^O -f H^O = COo -t 2H2, can be 
prevented altogether. 

The temperature at which a distinct and sustained evolution of 
gas begins from the formates is in general higher the more strongly 
basic is the metallic oxide; thus copper formate (170°) is the first 
and potassium formate (375°) the last member of the series of 
formates examined. The formaldehyde produced experiences, 
according to the nature of the metalliferous residue, diverse trans- 



i. 8 ABSTRACTS Of CHEMICAL PAPERS. 

formations, of which the most important is its conversion into 
methyl alcohol and formic acid. In the case of the formates of 
strong bases, only a little formaldehyde is obtained, the main pro- 
ducts being methyl alcohol, acetone, furfur aldehyde, empyreumatic 
substances, and carbon. 

Zinc formate is the most suitable substance for the production 
of formaldehyde and methyl alcohol, and its decompoeition is 
described in detail. Methyl formate has been detected in the 
products. 

The vapour of formic acid in the presence or absence of hydrogen 
is converted by chemically unchangeable catalysts, such as 
asbestos, platinised asbestos, aliiiniiia, carbon, etc., almost exclu- 
sively into carbon monoxide and steam or carbon dioxide and 
hydrogen as soon as the temperature is high enough to bring the 
formic acid into reaction. If, however, the catalyst and the 
temperature of reaction are so selected that the formation of 
formates is rendered possible, the production of considerable 
quantities of formaldehyde and methyl alcohol is observed. The 
best catalysts for this purpose are zinc oxide and thoria. A 
diagram is given in which are plotted the two curves connecting 
the percentage of formaldehyde and the percentage of total decom- 
position products with the decomposition temperatures, zinc oxide 
being the catalyst. The two curves produced backwards meet at 
a point corresponding with about a 12% yield of formaldehyde and 
a decomposition temperature of about 245°, showing that at this 
temperature formaldehyde is the only urimary decomposition pro- 
duct of formic acid, [See also J . Snc. Chem, hid.^ 1918, 782a.] 

c. s. 

The Preparation of Ethylamine and of Diethylamine. 

Emil Alphonse Weunek (T., 1918, 113, 899 902). 


Pasteur’s Principle of the Relation between Molecular 
and Physical Asymmetry. VII, Optically Active Salts of 
the Triethylenediaminechromi-series. E. M. Jaeger and 

William Thomas (/^coc. K . Acad. WetcJisch . Amsterdam , 1918, 
21, 225 — 230). — The molecular rotation dispersion of the optically 
active triethylenediaminechromi- iodides in aqueous solution at 
different concentrations has been investigated, and the results are 
given in a series of graphs and tables ; the substances were obtained 
hy Werner’s method 1912, i, 417). It was not found possible 
to obtain measurable crystals of the active salts, partly owing to 
their great solubility and partly because of the readiness with 
which they decompose in aqueous solution, particularly under the 
influence of light. r-Trietbvlenediaminechromi- iodide, 

[Cr en^lIs^A 

forms orange to red rhombic-^bipyramidal crystals ( a : h : e - 
0*8632 : 1 :0‘8652) ; the crystals are pseudo-tetragonal and- pef' 
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jctly isomorphous with the corresponding crystals of the cobalti- 
A., 1915, i, 867) and of the rhodium (A., 1918, i, 7) compound. 

H. W. 

Biochemical Properties of Amiuoglucose. A. Olemsnti 
Arch. farm, s'pcr. Hd. off., 1918, 25 , 225 — 230; from Chem. 
\entr., 1918, ii, 617). — Glurosamine hydrochloride behaves as a 
lonobasic acid in the formol titration; Molisch's reaction is posi- 
ive with the free base, but negative with the salts. Fermentation 
hth brewer's yeast, without addition of toluene, is observed after 
lore than seventy-two hours; obviously, foreign micro-organisms 
re active, possibly owing to deaminisation. H. W. 

Fluorides of Organo-metallic Compounds. I. Tin Tri- 
Ikyl Fluorides and Tin Dialkyl Difluorides*. Erich Krause 
5er., 1918, 51 , 1447 — 1456). — The fluorides exhibit striking 
[ifferences in properties from the other tin alkyl and aryl haloids, 
'hus the tin trialkyl fluorides are solid, -crystalline, odourless sub- 
tances of high m, p., which sublime before fusing, are appreciably 
oluble in water, giving acid solutions, and are sparingly so 
n indifferent organic solvents such as benzene and ether, but dis- 
olve more readily in the alcohols and glacial acetic acid, The 
in dialkyl difluorides exhibit similar properties, and, in addition, 
orm double compounds with alkali fluorides. 

The tin trialkyl fluorides are precipitated quantitatively by treat- 
ng solutions of the corresponding hydroxides (Griittner and 
vrause, A., 1918, i, 158) with aqueous hydrofluoric acid, but can 
)e obtained much more conveniently by treating alcoholic solu- 
ions of the other tin trialkyl haloids with an excess of a neutral 
tqueous solution of potassium fluoride. The latter reaction is 
■eversible, and a complete reconversion of the fluoride into another 
in trialkyl haloid is effected by warming with the concentrated 
lalogen acid. 

Tin dialkyl difluorides are precipitated almost quantitatively by 
reating alcoholic solutions of the other dihaloids with the calcu- 
ated quantity of potassium fluoride in neutral aqueous solution. 

The following compounds are described. All m. p.'s were deter- 
nined in closed capillary tubes. Tin trimethyl fluoride, SnMegF, 
jolourless prisms, which begin to darken at 360'^ and blacken at 
ibout 375°; tin triethyl fluoride, prisms, m. p, 302° (corr.); tin 
'ri-u-'proyyl fluoride, prisms or needles, m. p. 275° (corr,); tin 
\n\%ohuiyl fluoride, prisms, m, p. 244° (corr.); tin trii^oamyl 
iuoride, needles, m. p. 288° (corr.); tin diethyl n-propyl fluoride, 
ong needles, m. p. 271° (corr.); tin dimethyl difluoride, colour- 
ess leaflets, decomp, above 360°; tin diethyl difluoride^ tufts of 
leedles or rhombic plates, m. p. 287 — 290° (uncorr.), sintering at 
ibout 240° ‘{the double Balt, SnEt^F2,2KF, forms stout leaflets); 
'in di-ji-propyl difluoride, leaflets, m. p. 204 — 205° (uncorr.), 
'intering at 200°. 

The tin trialkyl fluorides, which are easily obtained pure, are 

b * 
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available for tlie preparation of mixed tin tetra-alkyls, tin triethyl 
n-propyl, for example, being obtained from magnesium ti-propyl 
chloride and tin triethyl fluoride in the usual way ; the odour of 
the volatile tin trialkyl chloride is always observed, indicating 
that a partial exchange of the halogen atoms occurs. 

Tin tetraisoamylj prepared from tin tetrachloride and magnesium 
woamyl chloride, and freed from any tin trialkyl haloid by aqueous* 
alcoholic potassium fluoride, has b. p. 188°/ 24 mm,, 1*0353. 

1-46946, Up 1-47242, n,, 1-47989, r48607 at 16-0°. C. S. 

Formation of Aromatic Hydrocarbons from Natural Gas 
Condensates. J. G. Davidson [J. Ind. Eng. Ckem., 1918, 10, 
901 — 910). — Natural gas containing chiefly ethane and propane 
with small quantities of butane and pentane has been subjected 
to the “ cracking process at various temperatures in the presence 
of metals. The products of the reaction are gaseous and liquid, 
the latter being of a tarry nature and containing aromatic 
hydrocarbons. Both sets of products were analysed, and the 
results are tabulated in the paper. The experiments show that 
most metals are without action on the reaction. Paraffins — y 
aromatic hydrocarbons. The metals nickel, iron, and cobalt are 
negative catalysts for the above reaction, but accelerate markedly 
the reaction paraffins — > carbon + hydrogen. The effect of 
pressure and temperature on the reaction has been studied, and 
it is shown that the temperature 850° is the most favourable 
for the production of liquid tar, and that the formation of com- 
plex aromatic substances increases with the t-eraperature. Increase 
of pressure inhibits the formation of tar, whilst diminished pressure 
increases the yield of unsaturated substances, but also decreases 
the actual yield of tar. Butadiene has been isolated in fairly 
large amounts from the un saturated compounds produced in the 
thermal decomposition of the natural gas condensate. Acetylene 
is without action in the formation of aromatic hydrocarbons. Tar 
containing aromatic substances has been produced from the 

cracking’^ of a mixture of butadiene and ethylene. The most 
probable reaction for the formation of aromatic substances from 
natural gas condensate is : 

/Saturated straight chain/ ^ /Simple / ^ 

\ hydrocarbons / 1 olefines) 

(Ethane.) (Ethylene.) 

(Higher olefines with/ ^ / Aromatic / 

\ conjugated bonds j Giydrocarhonsl 

(Butadiene.) (Benzene,) 

J. F. S. 

Dinitro-derivatives of p-Dichlorobenzene. 1 : 4 Dichloro- 
2 ;6-duiitrobenzene. Edith H. Nason (J. Amer. Chem. Soc., 
1918, 40. 1602 — 1605). — Of the possible 1 : 4-dichlorodinitro• 
)Jenze^es, 1 :4-dichloro-2: 6-dinitrobenzene, m. p, 104°, has beer 
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previously described and fully orientated ; a second isomeride, m. p. 

bas also been obtained^ but its constitution has not been 
elucidated. The author now shows that all three isomerides are 
formed when j^dichlorobenzene is nitrated with a mixture of con- 
centrated sulphuric and fuming nitric acids, and that the chief 
product is the previously unknown 1 :^dichloro-2 :b~dinitrohenzen€^ 
fine, yellow needles, m, p. 81*^. The constitution of the compound 
is deduced from its reduction to 2 :5-dichloro-p-phenylenediammo 
(compare Mohlau, A., 1886, 941), and confirmed by oxidation of 
the latter substance to 2 ^ichlorobenzoquinone, yellow crystals, 
m. p. 161° ^ . 

The isomeride, m. p. 101°, must therefore be 1 : 4-dichloro-2 : 3- 
dinitrobenzene. H. W. 

5-Chiorobeiizenedisulphomc Acid and some of its Deriv- 
atives. S. C. J. Olivier {Rec. irav. chim., 1918, 37, 307 — 314), — 
When chlorobenzene is heated with five times its volume of fuming 
sulphuric acid, containing 20% of sulphur trioxide, at 300° for six 
hours, the product is o-cklorohenzene-\ :2i'disul phonic acid^ decom- 
posing at 100°, isolated as its barium salt, CgH 3 Cl(S 03 ) 2 Ba, 3 Hj 0 . 
It gives a potassmm and an ammonium salt, a dichloride, m. p. 
105 ’5 — 106°, and a diamide, m. p. 223 — 224°. The dichloride, 
when heated in a sealed tube with phosphorus pentachloride for 
four hours at 200 — 210°, yields .f-trichlorobenzene. 

4-Aminobenzene-l : 3-<lisuIphonic acid, when diazotised in hydro- 
chloric acid solution and the diazonium salt decomposed with finely 
divided copper, gives A-chlor oh enzeneA :^-disrd phonic acid isolated 
as its poiaMium, salt. It gives a dichloride, an amorphous com- 
pound, and a diamide, m. p. 217 — 219°. W. G. 

Studies in the Tetrahydronaphthalene Series. Arthur 
G. Green and Frederick Maurice Rowe (T., 1918, 113, 
955—973). 

Mono- and Di-chlorophenanthrenes. Hakan kSANDQvisr and 
A. Hagelin {Ber., 1918, 51, 1515 — 1526). — A solution of phen- 
anthrene (containing anthracene; m. p. 97 — 102°) in carbon disul- 
phide or carbon tetrachloride at 0° is treated slowly with an un- 
saturated solution of chlorine (about mols.) in the same solvent 
at 0°. In addition to unchanged phenanthrene the substances 
obtained are (1) a compound ( ? trichloroanthracene), pale yellow 
needles, m. p. 365° (corr.), (2) 9 : 10-dichloroanthracene (previously 
idescribed by Sandqvist in 1917 as a dichlorophenanthrene, m. p. 
208 — 209°), (3) phenanthrene 9 : 10-dichIoride, (4) lOdiloropheu- 
anthrene, (5) pitch. 

Phenanthrene 9 : lO-dichloride, Cj^H^oCU, decomposes appreciably 
into lO'Chlorophenanthrene and hydrogen chloride at the ordinary 
temperature in the course of a few days, the decomposition being 
catalytically accelerated .by 10-chlorophenanthrene. The m. p. is 

b* 2 
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therefore variable; a carefully purified specimen had m, p, Ifil^ 
(corr. ; bath at above 150° and rapidly heated), and hydrogen 
chloride was liberated. 

Pure lO-chlorophenanthrene can be prepared from the preceding 
dichloride at 150—175°. It forms long, colourless needles, m. p. 
53_53.5o (corr.), b. p. 370° (corr.)/737 mm., Bf 1'2310 and 
1’2163. It yields phenanthraquinone by oxidation, and fonns 
a picraie, Ci4HgCl,CeH2(N02)3*OH, yellow, prismatic needles, m. p. 
115° (corr.). 

9 : lO-Dichlorophenanthrene, m. p. 160 — 160'5°, which is formed 
by chlorinating lO'chlorophenanthrene in cold carbon disulphide or 
tetrachloride, yields phenanthraquinone by oxidation with boiling 
acetic and chromic acids. 

The 3: 1-dicblorophenanthrene, m. p, 124°, obtained by Sandqvist 
(A., 1909, i, 779) is now proved to be I-3(or 6) ; 10-dichlorophem 
anthrene, m. p, 125 — 125‘5° (corr.), by its formation by heating 
I-10-chlorophenanthrene-3(or 6) -sulphonyl chloride with phosphorus 
pentachloride ; it yields Z-cMorophen^uthraquinone, orange-yellow 
needles, m. p. 261° (corr.) {monoxime, Cj^HyOgNCl, yellow needles, 
rii. p. 204° [decomp.]), by oxidation with chromic and acetic acids. 

An aqueous solution of potassium phenanthrene-3-sulphouate on 
treatment at 50° with a cold saturated aqueous solution of chlorine 
yields potnsmim '\l-\^-cMorophenanthre7ie-Z{oT ?i)-sulphonatej small 
needles, which is converted by phosphorus pentachloride into 
\l-\.0-chloro])h enanthren e~2>{ov ^)-sulphonyl chloride, grey, crystal- 
line powder, m. p. 171°, from which Ti-XO-chlorophenanthrene- 
3(or ncidf m. p. 207°, is obtained by the action of water 

at 140 — 150°, and Tl~?t{or^):\{)-dicld(}ropheT}anthrene, colourless 
needles, m. p. 113°, by tiie action of phosphorus pentachloride. The 
last-mentioned compound yields 3-chloroplicnaiithraquinone by oxi- 
dation. (The prefixes T and TI indicate; T, that the compound 
contains substituents having the same orientation as those in the 
10-bromophenanthrene-3(or Gl-sulphonic acid obtained by the sul- 
ph ©nation of 10 -brom op hen anthrene ; II, that the orientation of the 
substituents in the compound is the same as in the lO-bromophen- 
ahtTirene-3(or 6)-snlphonic acid obtained by the bromination of 
phenanthrene-3-sulphonic acid). C. S. 

Acetylation of p-Iodoaniline by Acetic Anhydride. P. J. 

Montagne [Ber., 1918, 51, 1489 — 1492). — T^-Iodoaniline, which is 
very conveniently prepared by treating a solution of p-iodonitro- 
benzene in acetone wir , a solution of stannous chloride in hydro- 
chloric acid (D 1T9) and basifying after the acetone bas spontane- 
ously boiled, is converted by acetic anhydride into p-iodoaoet anilide 
if the niixture is gently wanned, but into p-iodo acetanilide and 
piododiacetanilide if the mixture is boiled for one-quarter to six 
hours; a small quantity of a ^nh^ioncc, leaflets, m. p. 204*5°, is also 
obtained. 

p-Iodoacetanilide has m. p. about 170° (rapidly heated) and 184*5° 
(slowly heated). 0. S. 
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Analgesic Substance and Process of Making. Lambert 
Thorp (TJ.S. Pat., 1279S%2). — Anilides of a-bromo-a-ethylbutyric 
acid are prepared by treating arylamines with an acylhaloid of the 
acid. These anilides possess analgesic and sedative properties j they 
are decomposed on boiling with alkali hydroxide, the bromine being 
eliminated as alkali bromide. In particular, the p-phenetidide of 
a-bromo-o-ethy] butyric acid is specified ; this is a colourless, crystal- 
line compound slightly soluble in water, readily so in alcohol or 
ether, m. p. 54®. It has a peculiar, somewhat bitter taste. (See 
also/. Soc. Ghem. Tnd.y 1918.) J. F. B. 

Trimorphic Change of 4-Nitroaceto-o-toluidide . Frederick 
Daniel ChAttaway (T., 1918, 113, 897 — 899). 

The 7 ^'ButylarylamineB. I. The Action of n-Butyl Chloride 

on 0- and p-Toluidines . .Joseph Reilly and Wilfred John 
Hickisbottom (T., 1918, 113, 974 — 985). 

The »-Butylarylamines. II. Nitration of Mono- and 
Di-K-butyLp'toluidines, Joseph Reilly and Wilfred John 
Hickinbottom (T., 1918, 113, 98.5—995). 

Nitro-derivatives of Diphenylamine . Hugh Ryan and 
Thomas Glover {Proc. Hoy. Irish Acad., 1918, 34, [R], 97 — 105). — 
Considerable discrepancies are frequently noticed in the literature 
of the nitrodiphenylamines. With the object of removing these, 
the authors have prepared a series of substances by synthetic 
methods, that due to Goldberg (A., 1907, i, y)21) (in which aroma- 
tic amines are coupled with the halogen derivatives of aromatic 
nitro-compounds in nitrobenzene solution in the presence of potass- 
ium carbonate and cuprous iodide) being chiefly used. The follow- 
ing compounds are described : p-Nitrodiphenylamine, m. p. 
133 — 134°, which, contrary t-o Goldberg's statement, yields a colour- 
less solution in concentrated sulphuric acid ; va-nitrndiphenylnitroso- 
amine, colourless, acicular crystals, m. p. 89 — 90°; 2 : A:^/lnitrodi- 
phenylnitrosoamine, pale yellow prisms, m. p, 149—151° (by the 
action of woamyl nitrite on a cold solution of 2 ; 4 -dini trod i phenyl - 
amine in glacial acetic acid ; at a slightly higher temperature, 
2:4:2^; 4^-tetranitrodiphenylamine slowly separates) ; 3 : ^^-diaitro- 
(Uphtnylam^ne, pale yellow crystals, m. p. 210 — 212°, after softening 
at 205°; 2 : 4 : 6-trimtrodiphenylamine, scarlebred prisms, m. p. 
178^; 2 :4 :3'-trinitrodiphenylamine, brown, platy crystals, m. p. 
193 — 194°; nitrni>henvl-2 : ^ - dinitro-m-tohjlaininf'. dark yellow 
prisma, m. p. 199° (slight decomp.); i-7iitrophenyl-2:i-dinitro-m~ 
^olylamine.y straw-coloured, prismatic needles, m. p. 210° (slight 
decomp.); Z-nitr(}7^henyl-2 '^-dinitrO'm-folylamine (?), prismatic 
needles, m. p. 199° (decomp.'); 2:4 :2^:4^-tetranitrodiphenylamine, 
brown prisms, m. p. 199 — 200°: 2 :4 : 6 : S^-tetranitrodiphenylamine, 
short, yellow prisms, m. p, 210° (corr.) ; 2:4:6: 4'-tetranitrodi- 
phenvkmine, golden-yellow prisms, m. p. 222°. 

w^Nitrodiphenylnitrosoamine is convened by nitric arid in glacial 
acetic acid solution into irinitrodiphenylnitr(iso<i'rni'nei yellow, pris* 
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matic needles, m. p. 184 — 185^ (decomp-), after softening at about 
179°. 

2:4; 3^-Trinitrodip\ienylamine yields tetranitrodiphenyUmine, 
yellow crystals, m. p. 190°, when treated with isoamyl nitrite. Tn 
similar circumstances, picryl-aniline gives two compounds, one of 
which, ni, p. 236°, is probably 2 : 4 : 6 : 2^ :4^ : -hexatiitrodipherij/l- 
a mine ^ whilst the other, m. p. 193 — 194°, appears to be 

2 : 4 : 6 : 2^ : 4^-pentanitrodiphenylamine. H. W. 

The Freezing Points of Mixtures of Phenol, o-Cresol, 
m-Cresol, and p-Cresol. Habry Medforth Dawson and 
Christopher Archibald Mountford (T., 1918, 113, 923 — 935). 

Preparation of Hydroxy-alkyl Ethers of p-Acetylamino 
phenol or Substitution Products thereof. Joseph Tcherniac 
(Brit. Pat., 120081).— An alkylene or hydroxy-alkylene mono- 
halogen-hydrin, for instance, ethylene or glycerol monochlorohydrin, 
is heated in water with p-acetylaminophenol or a substitution deriv- 
ative thereof, in the presence of an equivalent quantity of alkali 
to combine with the halogen hydracid. For instance, 151 parts of 
7>-acetyIaminophenol are dissolved in an exactly equivalent quantity 
of 2iV-sodium hydroxide solution, while cooling and shaking, and 
81 parts of ethylene chlorohydrin are added; the mixture is heated 
at 60—70° for eight hours, and the jSdiydroxy ethyl ether separates 
as an oil, which crystallises on cooling. The yield is 85 — 90% of the 
theoretical, and the substance is purified by crystallising from hot 
water with treatment with animal cliarcoah [See also J, Soc. Chew. 
Tnd.., 1919, Jan.] J. F. E. 

* 

Transformation of Arylhydroxvlamines into Amino- 
phenols. F. Klaus and 0. B.audiscii (5er., 1918, 51, 1228 — 1230). 
— Finely powdered 3-p-toliienesnIphonylmethylaminophenylhydr- 
oxylamine is added tn a mixture of concentrated sulphuric acid and 
ice, water is added, and the whole is heated first on the water-bath 
and finally over a naked flame; the solution is filtered, neutralised 
with sodium carbonate, and sodium acetate is added, whereby 
%p-tohienefiuJ phonyl mefh vlaminn-A-eiJj^inovhenoJ^, 

Nno'CpHsfOHl-NMe-SO/C^H^, 

m. p. 163 — 164°, is obtained. It develops a violet coloration with 
ferric chloride, reduces nmmoniacal silver oxide solution, and after 
diazotisafcion couples w ':h phenols. 

Tn a similar manner o-hydroxylaminophenvl yj-toluenesulphonate 
is converted into 2rfmhioS-hydroTi/phen7/l jhtohfene^^nlphoyafe, 
which is obtained in the form of the sulphate^ colourless crystal?, 
m. p. 162°; the hydrochlon'dr forms colourless needles, m. p. 
187—190° C. S. 

^A Compound of Strontium Bromideland Sodium Benzoate 
in Galenical Pharmacy. E. Canals and J, Serre (Schweiz- 
Apofh. 56, 318—319; hem C hem. Zentr., 1918, ii, 468). 
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Strontium benzoate f (PhC 0 g) 2 Sr, 3 H 20 , is obtained in small, 

transparent, hygroscopic needles, m. p. 410®, by mixing solutions 
of sodium bromide (20 grams), strontium bromide (20 grams), and 
sodium benzoate (12 grams), each dissolved in water (50 c.c.), 
(Uluting the mixture with an additional 150 c.c. of water, and 
allowing it to remain for twenty-four hours ; the product is 
repeatedly crystallised from small quantities of hot water. At 
15®, 1 part of the salt dissolves in 25*9 parts of water, H. W, 

I 

Basic Zirconyl Benzoates and Salicylates. F. P. Venable 
and F. R. Blaylock (7. Amer, Chem. Soc., 1918, 40, 1746—1748). 
- The salts were prepared by precipitating a hot aqueous solution 
of zirconyl chloride with a similar solution of benzoic acid and 
subsequent washing with hot water. Analyses of diflterent samples 
of the benzoate appear to show that un(Jer varying conditions as 
tjo concentration, etc., no single definite compound is formed. The 
precipitates have varying ratios between the acid radicle and the 
partly dehydrated zirconium hydroxide. The salicylates are 
notably less stable; they turn brown at 100 ® and become black at 
160®. They appear to exhibit a tendency to form only one basic 
compound, in spite of varying conditions of formation, showing 
therein a difference from the precipitates formed with benzoic acid. 

H. W. 

Preparation of 4 - Sulphoaminobenzene - 2 - carboxylic 
[6-Amino-w-sulpbobenzoic‘l Acid. Farbenfabriken vorm. F. 
Bayer k Co. (D.R.-P. 307284, additional tfe D.R.-P. 296941 ; from 
Chem. Zentr., 1918, ii, 574). — 6 -Amino-?n-sulphohenzoic acid is 
conveniently prepared by the action of molecular amounts of 
chlorosulphonic acid and anthranilic acid dissolved in sulphuric 
acid monohydrate. The mixture is slowly heated to 90—100®, and 
subsequently to 130 — 140® after evolution of hydrogen chloride 
has ceased. Under these conditions, the monohydraU has prac- 
tically no sulphonating action. H. W. 

Citral Series. Condensation of Citral with Acetoacetic 
Ester. E. Knoevbnagel [with Paul Sehler, Wilhelm StOtzneb, 
Rudolf Steinle, Gustav Mechtershetmer, Wilhelm Mamontoff, 
and Adolf Stang] (,7. pr. Chem., 1918, [ii], 97, 288 — 335). — Five 
isomeric ethyl citrylideneacetoacetates have been obtained, the con- 
stitution of noTie of which has yet been definitely determined. 

hlthvl ritrylideneacetoacetate (a-ester), probably 

CMe.:CH‘CH 2 *CH 2 -CMe:CH-CH:CAc*CO,Et, 
a pale yellow, faintly odorous liquid, b. p. 186®/12 mm,, U/ 1 * 0202 . 
^ 4 " 0‘9835, Tin 1' 50645, is obtained by adding 72 drops of piperidine 
to a mixture of equal molecular quantities of ethyl acetoacetate 
and citral at about — 15®, and keeping in the cold for about forty- 
eight hours. It changes partly to the i 8 -ester (below) by repeated 
distillation or by prolonged exposure to light, dissolves easily in 
aciueous sodium hydrogen sulphite (therefore a double linking is 
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adjacent to a carbonyl group), and forms an oily hydrohrormde, 
which is converted by boiling sodium carb,onate solution into ethyl 
a-i^ciirylide neficetoacetate {t erjnnol e nylace t oac^ ® ster , 

which probably has the constitution ^C.CMe^ 

or CMe<55'‘^H?>C:CMe2 (where X = CHAo'C02Et), forms 

colourless, rhombic plates, ni. p. 69°, b. p. 164°/12 mm., B*® 1’0056, 
and is also obtained by heating the a-ester with a few c.c. of 30% 
sulphuric acid on the water-bath. By the addition of hydrogen 
bromide to the o-u'oester and its removal again by sodium 
carbonate, the a-«5oester is regenerated. The o-isoesW is difBcultly 
hydrolysed, but is converted into orhocitrylideneacttoaceik, 
(^terpinolenylacetoacetic) acid^ crystals, m. p. 175° (with evolution 
of carbon dioxide), by alcoholic potassium hydroxide at 150°, or 
by very concentrated, boiling aqueous potassium hydroxide. 
The acid, the silver, salt of which reacts with ethyl iodide to fonrf 
the a-isoester, is converted by heating at 180° into a-hmom7ie 
{ter pinole 7 i placet one), Cj^H^nO, a faintly yellow oil, h. p. 122°/ 
23 mm., Df 0*9500, 1-5021 {semicai'hazonc, colourless crystals, 

m. p. 205° [decomp.]), and is converted by 10% potassium per- 
manganate and a slight excess of sodium carbonate below 3° into 
A saturated acf-d, CuH540ji, crystals, m. p. 192°, but yields, when 
a little more permanganate is used, an acid, needles, 

m. p. 183*5°. The latter acid is converted by boiling water into 
a sah stance, Ci2H.,(j02, m. p. 111° {p-hromophenplkydra^one, m. p, 
174°), and by heating in a vacuiiTn into an isomeric substance, 
ra. p. 94°, b. p. 180°/ 23 mm., which changes into the substance, 
m. p.’ 111°, by keeping. The oxidation of the a-/soester by chromic 
and acetic acids below 3° yields a suhatnnce, m. p. 42°, 

which forms a semicarhazone, yellowish-white needles, m, p. 193°. 
a-wolonon* is oxidised bv the preceding reagent to a mb stance, 
CipHtA- P-. 168— 171°/22*5 mm., in. p. 58° 

Ethyl dtrylideneacetoacetate (j3-ester), obtained bv the repeated 
distillation of the a-ester in a vacuum and heating the product for 
eight hours at about 180° in a vacuum, or at about 230° /atm., 
has b. p. 168°/ 12 mm., T)f T0329, 1*5072, and is insoluble in 

alkali hydrogen sulphite. Its formula is probably 

CMe,:CH-CH,,*CH:CMe*CH;CH-CHAc'CO.,Et. 

It is hydrolysed by boiling concentrated aqueous potassium hydr- 
oxide, yielding yliden core f meet ic arid, probably 


CH-CHg'CAc'PO^H ’ 

crystals, m. p, 138° (decomp.), which by esterification by alcohol and 
25% sulphuric acid at about 60° yields 0^\p-cHryUdeneacetoace- 
iafe, crystals, m. p. 99--100°, from which the jS-t/'-acid is 

regenerated by hvdrolvsis. By oxidation with alkaline 1% per- 
manganate (6 atoms of oxygen) below 5°, the /S-i/f-acid yields an 
Un saturated add, CsHjoO^, probably y-methyl-^^-butenylpyruvic, 
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U.meth^/l^^^~hepten^a~onoic] acid, CMe2*CH'CH2*CH2*C0*C02H, 
needles, m. p* 1^2° (decomp.), which .reduces warm amraoniacal 
silver oxide solution. By heating above its m. p., the jS-^-acid 
loses carbon dioxide and yields B-\j/-iono9ie, probably 
CMe-CH2*CH-CH:CMe2 
CH-OHg-CHAc 

b. p. 125°/19 mm., D7 0'9594, l)f 0*9547, 1*49785 (xemi- 

cai’hozone, m. p. 152°). 

*The ;3-^ter forms a kydrohromidcj Cj0H25O3Br, crystals, m. p. 

93 940^ and is converted by heating with zinc chloride at 180° 

into ^ionene, C13H18, An oil with a characteristic odour, b. p. 63°/ 
12 iniQ., Bf 0*8619, 1*4904. The preceding hy^bromide is 

converted by boiling aqueous sodium carbonate ethyl j8-iso- 
cit r/jlidenencetoace tate, probably 

CJIej:CH-CHj-GH2-CMe<pglp^CHCO.jEt, 

b, p. 160— 16P/12 mm., Df r0397, < 1-5082, which is iusoluble 
in alkali hydrogen sulphite, regenerates the preceding hydro- 
bromide, and by hydrolysis with boiling concentrated potassium 
hydroxide solution yields ^-isocitrylideneacetoacetic acid, ^14^20^3’ 
:olourles8 crystals, m. p. 153°. This acid, the silver salt of which 
reacts with ethyl iodide to form the )3-?5<jester, is converted by 
aeating at about 160° into j3-isoiononc, probably . 

b. p. 113°/ 15 nxm., Bf 0*9481, 1*4929, which forms a scvii- 

^'orhazone, crystals, m. p. 108°, and ^-hromophenylhyd/razonc, 
crystals, m. p. 150—152°. 

The reaction between citral and ethyl acetoacetate (2 mols.) 
below 0° in the presence of a little piperidine yields ethyl ciiryU 
idenehisacetoacetate, 

CMe2:CH*CH2-CH2*CMe:CH*CH(CHAc‘C02Et)2, 
colourless crystals, m. p. 64°, which forms an oxime, ^22^35^6^, 
crystals, m. p. 164°, and is converted by boiling alcoholic potassium 
hydroxide into 1 'methyl-^-^l-dimethyl-^’^-heptadieftyl-A'^-cyclo- 

kien-i-ime., CgHj5-CH<pg2“™>CH, b. p. 197— 198°/15 mm., 

Of O' 933, 0*932, n® 1*50846. The last compound is reduced 

by sodium and warm alcohol to the corresponding oycloA ej:a;io?, 
CjgHosO, b. p. 163—164°/n mm., 0*900, 1*49182, which 

i> oxidised by chromic acid to the corresponding cyclohexajio?ie, 
b. p. 172°/ 15 inm., D7* 0*907, 1*49163, and is con- 

verted by phosphoric oxide at 190° into the cyclohexene, C^gHgg, 
b. p. U3~144°/15 mm., Bl®'"' 0*923, wi®'® 1*4988. C. S. 

Naphthylacetic Acids. III. l-Nitro-/3-naphthylpyruvic 
Acid and 1 -Nit ro-^-naphthy lace tic Acid. Fritz Maybr and 
Trudi Oppenheimer {Ber., 1918, 51, 1239 — 1245. Compare A., 
^918, i, 339)^ — -I'Nitro-A'napbthylpyruvic acid is oxidised by 



i. 18 


ABSTRACTS OF CHEMICAL PAPERS. 


alkaline potassium permang^anafce to \-vitro-^-na']^lithaldehyde^ 
leaflets, ro, p. 99° (small yield), and a nitrons phthoic acid, m. p. 
239°, which is not identical with any of those described by Ekke- 
strand in 1885, The acid, which is also obtained by oxidising 

1- nitro-j8 -naphthyl pyruvic acid by bromine in alkaline solution, 
yields Friedlander and Littner^s 1-amino-^naphthoic acid, m. p. 
202 — 205°, by reduction with ferrous sulphate and hot aqueous 
ammonia. 

l-Nitro-j3-naphthyl pyruvic acid is reduced to a-naphthindole- 

2- carboxylic acid, m. p. 213° (Scblieper gives 202°), by ferrous 
sulphate and aqueous ammonia or by sodium amalgam, and Is 
converted bv hot dilute hydrochloric acid and sodium nitrite 
(1 mol.) inliPa svhsiance, m. p. 131°, which appears to be 
^-vavhthylacetoniirile, NO,/CinTTf;CHq*CN. By treatment with 
dilute aqueous sodium hydroxide and subsequent distillation with 
steam, l-nitro-^-naphthyl pyruvic acid yields, in addition to a little 
nitrometbylnaphthalene. a substance the bisulphite compound of 
which gives c-naphthi satin when decomposed by boiling dilute 
sulphuric acid, and \- 7 iiiro-$-nnvht'hvlacefrtldehydej 

ra. p. 212°, by treatment with dilute sulphuric acid in the cold. 
The last substance reacts with nhenylhydrazine to form a rithenvl- 
hvdrozone, m. p. 162°. which appears to have the formula 
'N’Oc,’C,^H«»C‘Fr(OH)‘CH!N*NHPh, since it contains an additional 
atom of oxygen. 

l-Nitro-6-nanhthvlacetic acid is reduced t6 o-naphthoxindole hy 
ferrous sulphate and aqueous ammonia. C. S. 

■“ Synthesis of Derivatives of Diethylaminoacetylsalicylic 
['o-Dlethylaminoacetoxybenzoicl Acid. Friedrich L. Kah\ 
and Milly Loos (I^er., 1918, 51, 1436 — 1447).^ — The following 
compounds have been prepared partly to obtain substances possess- 
ing certain advantages over aspirin and partly to ascertain how 
the presence of suhstituents in the acetoxy-group affects the 
stability of this group. With regard to the second point, the 
stability appears to be increased by substituents which weaken the 
acidity of the acetyl group. 

Methyl o-chloroncefoTi/henzoafe, CHoCbCO’O'CRH/CO^Me, m. p. 
62°, b. p. 195— 200°/3fl mm., prepared from methyl salicylate, 
chloroacetvl chloride, and dimethvlaniline in the cold, is converted 
by sodium iodide in acr’oue solution into the corresponding indfi- 
comnound. which in cola ethereal solution reacts with diethyl amine 
Ui form, after treatment of the product in ethyl acetate “solution 
with hydrogen chloride (not an excess), the hydrochloride , m. p. 
131°, of methyl o-diffhvlaminnnee.tofrvhei^zoote, 
NFt.-CH.-CO-O-aH.-CO.Me, 

crystals, m. p. .58—59° {vierafe. crystals, m. p. 147°). The eM 
ester, C,,,HotO,N, h. p. 136 — 146° /II mm,, prepared from ethvJ 
o-chJoroaeefoTvhe.y^zonfe m. p. 67^. b. p. 130°/ 25 mm., forms a 
Tdcrafe, needles, m. p. 138°, and platinkhloride, m. p. 161—162°. 
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piethylamine reacts with methyl o-chloroacetoxybenzoate to form 
methyl salicylate and diethylaminoacetodiethylamidei 
NEt.-CHo*CO-NEt^ 

(picratCj crystals, m. p. 133®), and with chloroacetyl chloride in 
ether at 0® to form chloroacetodiethylamidey CH 2 Cl’CO*NEh,, b. p. 
;( 9 Q — 195®/25 mm. The last compound is convert€(}*into the corre- 
sponding *o<fo-coinpound, which reacts with ethereal diethylamine 
to form diethylaminoacetodiethvlamide. 

o-Chltyroacetoxyhenzoyl chloride, m. p. 55®, b. p. 165 — 170®/ 
12 mm., prepared from the acid and phosphorus pen ta chloride and 
phosphoryl chloride, is converted into the nmlide, m. p. 121®, and 
the latter into o-iodoacetoxyhenzanilide, colourless crystals, m. p. 
128®, which reacts with diethylamine in ethyl acetate solution to 
form o-diethylaminoacetoxybenzamlide, m, p. 129 — 130® (hydrn- 
chlonde, m. p. 131—133®). 

Q-Chloroocetoxyhenzamide, colourless needles, m. p, 160®, is 
obtained from o-chloroacetoxvhenzovl chloride and ammonium 
carbonate or ethereal ammonia, or from sahVvl amide chloro- 
a cetyl chloride in the presence of dim ethyl aniline. o-rMoroarctoxy- 
henzorhloroarefamide, CFoChCO-O-C.H.-OO-NTT-CO-CH.Cl. 
colourless needles, m. n. 133 — 134®, beins: an intermediate product 
in the last method of preparation. O'lodoacetoxyhenzamide has 
decomp. 138 — 139®. 

o-Diethvlawinoacetnxyhenzamide, crystals containinsr fKaO. 
m. p. 144 — 14^®, forms a hydrochloride, m,. p. 195 — 196®, which 
reacts with sodium nitrite, in cold concentratjed aqueous solution to 
form a substance, m. p. about 110®, which is apparently the impure 
m^rife. C. S. 

^Reduction of Methyl Forravlohenylacetate' to Methyl 
Tropate. Wiphkcm WrsT.iPKVus and Ernst A. Bit.huber (Per,, 
1918. 51. 1237 — 19,38). — An ethereal solution of methvl formvl- 
nhenyl acetate is reduced bv aluminium amalgam and water f com- 
pare MiiUer, A.. 1918, i, 223), whereby methvl tromtc. 
colourless needles, m, p. 36‘.5 — 37*5®, b. t>. 159 — 162®/ 19 mm., is 
obtained, which yields tropic acid, m. p. 117 — 118®. bv hydrolysis. 

c. s. 

Action of Phosphorus Pentachloride on Formylphenyl- 
acetic Ester. Wilhelm Wislicenus and Ernst A. Bilhpber 
(Ber.. 1918, 51 , 1366 — 1371). — Borner (Bis^.. Wurzburg. 1899) 
and Koltscharsch Wurzburg. 1901) have shown that ethyl 

formylphenylacetate ('liquid a-ester) behaves as a true aldehyde, not 
as a hydroxymethylene comnound. towards phosphorus penta- 
cbloride. yielding impure ethvl ^8-dichloro-a-phenylpropionate. 
A nnrer product is obtained from the a-methvl ester. Methvl 
BB^icUoro-a-yhenylprowonote. CHCl.rCHPh*(2?0.',Me. has b. p. 
137 — 141®/ 23 mm., yields j3-chloro-a-phenvl acrylic (chloroatronic) 
f>cid by boiling with wster. and is converted by alcoholic sodium 
methovide into methvl BB'dimethoxv-a^phe.nyl'propiovate, C,oHv 04 . 
m, p. 46— 47® b. p. 135— 142®/13 mm. C, S. 
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Studies in tlie Pheuylsuccinic Acid Series. VII. The 
Action of Alcohols and Amines on r-Diphenylsuccinic 
Anhydride. Henry Wren and Howell Wllliams (T., 1918, 113, 
832—840). 

Preparation! of a Calcium Taanate Sparingly Soluble in 
Dilute Acids. Knoll A: Co. (D.K.-P. 306979 and 307857 ; from 
Chem. Zentr., 1918, ii, 494, 694).— If basic calcium tannate is 
heated for some time at a high temperature, it becomes sparingly 
soluble in dilute acids; a preparation which had been heated for 
six hours at 140 — 150*^ had the composition Ca( 0 H)Cj 4 Hg 04 , and 
is recommended for treatment of dysentery. 

The modification described in the second patent consists in heat- 
ing solutions of tannic acid with the quantity of calcium hydroxide 
necessary for the production of the desired basic salt until the 
requisite sparing solubility of the basic calcium tannate in dilute 
acids is attained. H. W. 

The Reaction between Acid Haloids and Aldehydes. 

Roger Adams and E. H. Vollweilek (/. Amer. Ghem. Soc., 1918, 
40, 1732 — 1746). — The action of benzoyl bromide, of benzoyl 
chloride and a number of its substitution products, and of oxalyl 
bromide on aromatic aldehydes has been studied. The general 
method was to allow the mixtures to remain at the ordinary 
temperature until soU4ification occurred, a solvent^ however, being 
occasionally used, more particularly in conjunction with oxalyl 
bromide. The substances obtained proved to be halogen-substi- 
tuted esters of the general formula R‘CIIX*0*COR, or 
R-CHX-O-CO-CO-O-CHXR 

if oxalyl haloids had been used. They are all decomposed by water 
into aldehyde, organic acid, and halogen acid, but the difference 
in the rate of decomposition is very marked; thus, the compound 
from benzoyl bromide and anisaldehyde decomposes within a few 
seconds in moist air, whilst the nitrobenzoyl chlorides form com- 
pounds which are stable for a long time in cold water. The further 
reactions and the constitution of these compounds have been 
studied mainly at the instance of a-bromobenzyl benzoate (from 
benzoyl bromide and benzaldehyde) . This compound is slowly 
decomposed by cold alcohol, yielding benzaldehyde, hydrogen 
bromide, and ethyl benzoate, and by an ethereal solution of 
ammonia, giving her: imide, benzaldehyde, and ammonium 
bromide; with aniline in dry ethereal solution, it yields a-bromo- 
benzylaiiiline and benzoic acid. Its constitution follows from its 
conversion into benzylidene dibenzoate by the action of silver 
benzoate. 

Benzovl bromide has been condensed with the 'following 
aldehydes, the m. p.'s of the j}ro(fMcts being placed within brackets: 
o-bro»obenzaldehvde (106—107'^); '^bromobenzaldehvde (110°); 
nitroanisaldehyde (101—102°); acetylvanillin (102—103°); p-nitro- 
benzaldehyde (89—90°) ; bromopiperonal (108—113°) ; with 
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vanillin or aalicylaldehyde, a vigorous action occurred, but the 
hydroxy-group was attacked ; anisaldehyde (oily); with terephthal- 
aldehyde, a pure product was not obtained; with piperonal, 
methylsalicylaldehyde, and methyivanillin the products were too 
unstable to permit purification, 

Bromovanillin methyl ether and bromopiperonal react with 
benzoyl chloride, yielding substances, m. p.’s l58 — 160° and 
97 — 102° respectively, whilst the crystals from benzaldehyde and 
0 .^ m-, and p-nitrobenzoyl chlorides have the respective m. p.’s 
gl_-g2°, 87 — 88°, 118 — 11 8" 5°. Solid substances could not be 
obtained from benzaldehyde and p-chlorobenzoyl chloride, p-bromo- 
benzoyl bromide, or o-bromobenzoyi chloride, 

Oxalyl bromide has been allowed to react with the following 
aldehydes: benzaldehyde (130 — 131°); o-bromobenzaldehyde 
(140°); cinnamaldehyde (85—86°); anisaldehyde (ca 66° 
[deoomp.]); nitroanisaldehyde (116 — 118°); w-nitrobenzaldehyde 
(128 — 129°); piperonal (81-r-83°); vanillin (93 — 95°); acetyl- 
vanillin (142 — 143°); furfuraldehyde (76 — 77°), Reaction was not 
observed with p-nitrobenzaldehyde. 

a-Bromobenzyl benzoate yielded benzylidene dibenzoate, m, p. 
62^ — 63°, with silver benzoate, and benzylidene acetate benzoate, 
m. p. 71 — 72°, with silver acetate; similarly, benzylidene benzoate 
p-nitrobenzoate, m. p, 65 — 67°, was prepared from a-chloro-p-nitro- 
benzyl benzoate and silver benzoate, 

a-Bromoberizyl benzoate reacted with o-toluidine in the same 
manner as with aniline, yielding henzylidene-o-tduifUne, b. p. 
210 — 212°/ 72 mm. With dimethylaniline, much heat was developed 
and a green, resinous product resulted. H. W. 

ac-Dialdehydes and a£-Keto -aldehydes and their Conversion 
into S-Lactones, Constitution and Method of Formation 
of Amaric Acid, Diethylcarbobenzonic Acid and Allied 
Compounds. Hans Meebwein (/. pr. Chem., 1918, [ii], 97, 
225 — 287).— oe-Dialdehydes and oe-keto -aldehydes, of which glutar- 
dialdehyde is the only member hitberto known, are easily pre- 
pared by the two methods represented by the equations : 
(1) CH^Ph-COPh + CHR:GH-CH0 - COPh-CHPh’CHR-CHg-CHO, 
(2a) CHgPh-CHO -j- CHR:CH*CH0 = CHO*CHPh*CHR-CH 2 *CHO, 
and 

(jib) CHgPh-CHO -1- CHR:CH-C0R^ = CHO•CHPh*CHR'CH2•COR^ 

Method (1) is new, and noteworthy in that it has hitherto been 
regarded as impossible to effect the addition of a compound con,- 
taining a reactive methylene group at the double Unking of an 
aj8-un saturated aldehyde; yet in some cases the reaction proceeds 
with astonishing ease (see below). Satisfactory yields of the 
additive products are obtained by method (2), despite the well- 
known sensitiveness of phenylacetaldehyde towards alkali; the con- 
clusion must therefore be drawn that the aldehy do -group causes a 
greater activation of the methylene hydrogen than does the acetyl 
or carboalkyloxy-group. 
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The constitutions of the keto-aldehydes described below are 
proved by oxidising the substances to the 5-ke tonic acids, and ail 
of them except ethyl a-acetyl-y-aldebydo-^y-diphenylbutyrate are 
converted by alcoholic sodium ethoxide into isomeric 5-lactones by 
an intramolecular Cannizzaro reaction. The stability of the 
5 -lactone 8 and of the S-hydroxy-acids obtained from them differs 
greatly. The orinono* and ao-di-alkylated 5-hydroxy-acids are the 
most stable and lactonise comparatively slowly, and the fission ot 
the corresponding lactones is the most difficult. The lactones 
almost without exception occur in stereoisomeric forms, which are 
very easily converted one into another by acids and alkalis. Three 
of the lactones prove to be the long-known diethyl carbobenzonic 
add, dipropylcarbobenzonic acid, and amaric anhydride, and the 
mechanism of the formation of these substances is now readily 
explicable. 

The type of additive reaction represented in method (1) suggests 
a new explanation of the formation of benzanthrone from anthrone, 
glycerol, and sulphuric acid, depending on the structural similarity 
of anthrone and deoxybenzoin. Acraldehyde is formed, and this 
reacts additively with anthrone, producing ^-anthronylpropioc- 
aldehyde, which passes through dihydrobenzanthrone to benz- 
anthrone. 

[With Jos. K.hl^^:i^.}~-^-Phenyl-^-desylpt^oJ)Clldehyd€., 
COPh-CHPlrCHPh’CHa-CHO, 

needles, m. p. 176'5 — 177° (when heated slowly, decomp.), obtained 
with the development of heat by the addition of 1 — 2 c.c. of concen- 
trated sodium methoxide solution or pyridine or diethylamine to 
a solution of equal molecular quantities of cinnam aldehyde and 
deoxybenzoin in methyl alcohol at about 5°, yields /S-phenyl-jS- 
desyl propionic (KUngemann's jS-dehydroamaric, A., 1893, 589) acid 


by oxidation with chromic or nitric and glacial acetic acids, and 
is converted into ^y5-triphenylvalerolactone (Zinin's amaric 
anhydride) by boiling anhydrous sodium methoxide solution, and 
into 5-hy dr oxy-i8y5- triphenyl valeric (o-amaric) acid by aqueous 
methyl-alcoholic potassium hydroxide at the ordinaly temperature, 
more rapidly by warming. The constitution of jS -phenyl -) 8 -desyl- 
propionic acid has been proved by its synthesis. Methyl benzyl- 
idenemalonate and deoxybenzoin, condensed as above, yield the 
additive compound, C 0 Ph-CHPh»CHPh-CH(C 02 Me) 2 , needles, m.p. 
182-5 — 183°, which by hydrolysis and loss of carbon dioxide is con- 
ver^d into ^phenyl-j 8 -desylpropionic acid, m. p. 240 — 241°. 
Klingemann's dehydroa^ iric anhydride is accordingly the lactone, 
Cl H kli * 0 U 2 * 00 rpt. 1*1 

CPh'CPh 0 ■ reduction of 3 -phenyl- j 8 -desylpropionic acid 


by sodium amalgam yields an acid which changes very readily 
into ^-amarolactone^ CJ 23 H 20 O 2 , prismatic needles, m. p. 168 — 170°, 
from which ^-wmaric acid, needles (reconverted into the 

lactone at 156°), is obtain^ in the usual way. Since 3“2^iwaric acid 
regenerates 3-phenyI-3-desylpropionic acid by oxidation, the a- and 
3-amarie acids are stereoisomerides. 
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Xhe substance, CnHjgOg, m. p, 168^, obtained by Klingemann by 
heating a-ainarolactone (amaric anhydride) vrtth 25% alcoholic 
sulphuric acid at 100° (toe. is now found to be a third 

isomeride, CgjflgoOg, m. p. 171—172°, which is named y-ainaro- 
lactone. By oxidation with chromic and acetic acids, it yields an 
isomeric jS-phenyl-jS-desylpropionic acid, needles, m. p. 173°, which 
IS much more soluble than the acid, m. p, 240 — 24 1"^, is converted 
into this by fusion, and is identical with Klingemann’s a-dehydro- 
amaric acid. 

Xhe additive compound of deoxybenzoin and a-methyl-^-ethyl- 
acraldehyde is an oil, which doubtless consists essentially of ^-desyl- 
a-methylvaleroldehyde, C0Ph*CHPh*CHEt*CHMe*CI10, since it 
yields ^-desyl-a'inethyl-n-valeric acid, m. p. 141 ’5 — 143°, by oxida- 
tion. It has not been obtained crystalline, and decomposes completely 
by distillation in a vacuum. By treatment in concentrated -methyb 
alcoholic solution at 30—40° with a few c.c. of sodium methoxide 
solution, it is converted into yS-diphenyl-a-methyl-^-ethylvalero- 
lactone, m. p. 152°, which is identical with Zagoumenny’s dipropyl- 
carbobenzonio acid. The corresponding hydroxy-acid, C2QH24O3, 
forms prismatic needles, m. p. 136—137° (decomp.). Zagou- 
inenny's dipropylcarbobenzonic acid, m. p. 139°, is shown to be a 
mixture of the 0-acid, m. p. 92 — 93°, and the preceding acid, m. p. 
152°, which is called the a-acid. The a-acid is converted into the 
/8-acid by heating with methyl- alcoholic potassium hydroxide at 
160° for hve hours. The 0-acid is dimorphous, crystallising also 
m needles, m. p. 95 — 96°. By oxidation with chromic and acetic 
acids, the a- and 0-acids yield respectively 0-desyl-a-methyhw- 
valeric acid and an isomeric acid, C20H22O3, prismatic needles, 
m. n. 184-5 — 185°. A third isomeride, needles, m. p. 169—171°, 
is obtained by acidifying a solution of the sodium salt, leaflets, of 
.the 0-d esy 1 - o-m ethyl- n- valeric acid, m. p. 141‘5 — 143°. By reduc- 
tion with sodium amalgam, the acid, m. p. 141-5^ — 143°, yields, not 
a-dipropylcarbobenzonio acid, but a mixture of two other stereo- 
isomerides, y-dimopylcarhobenzonic acid \^-(yh-diphenyl-a.-'mtthyU 
^ethylvalerolacione)], needles, m. p. 82 — 84°, and S-dipropylcarbo- 
benzoiiic acid \p-(y^-diph€nyl-a-methyl-^-ethylval€rolactoiie)\, 
needles, m. p. 134°, softening at 130°, of which the latter is in- 
soluble in light petroleum. 

The additive compound of crotonaldehyde and deoxybenzoin is 
^desylbutaldehyde, COPh-CHPh-CHMe-CHa’CHO, which yields 
^^esyl-n-butyric acid, needles, m. p. 134 — 136°, by oxidation. 
The latter is converted into an isomeride, m. p. 153'5 — 154-5°, by 
2% aqueous sodium hydroxide at 50 — 60°. A synthesis of 0-desyl- 
butyric acid, m. p. 134 — 136°, from deoxybenzoin and ethylidene- 
malonic ester, analogous to that of 0-phenyl-0-desylpropionic acid 
(above), is described. 0-Desylbut aldehyde in methyl-alcoholic 
solution is transformed by aqueous potassium hydroxide ajto 
75-diphenyl-0-m6thylvalerolactone, m. pr 103 — 104°, which is 
identical with Zagoumenny’s diethylcarbobenzonic acid (the 
«-acid). By oxidation with chromic and acetic acids, the a-acid 
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yields jS-desyl-zi-butyric acid, m. p 134 — 136^, but the latter on 
reduction yields ^fi-dicthylcarbobemonic acid [{^yy^-dipheny[>^, 
methyivalerolactone], needles, m. p. 144 — 146®. I'he oxidation oj' 
the jtf-acid yields the i3>desyl>«-butyric acid, m. p. 153*5 — 154-5<=', 
from which it would appear that the ^-acid is formed by the reduc- 
tion (by sodium amalgam), not of the ^-desyl-w-butyric acid, m. p. 
134 — 136®, but of the isomeric acid, m. p. 153*5 — 154*5®, so easily 
obtained from it by the action of alkali hydroxide. 

Deoxybenzoin and acraldehyde react additively in methyl - 
alcoholic solution containing a little sodium methoxide to form 
B-desylpi-opaldehyde, which yields ^-desylpropionic acid byr oxida- 
tion. The aldehyde cannot be transformed by alkali into 
y^-diphenylvalerolactone, Cj^HjgOg, needles, m. p. 113 — 114®, which 
is obtained, however, by the reduction of ^-desylpropionic acid by 
sodium-amalgam. 

[With Hans Dott.] — The additive reaction between phenylacet- 
aldehyde and cinnam aldehyde in cold methyhalcohoUc sodium 
methoxide solution yields ajS-diphenylglutardialdehyde. This has 
not been isolated from the solution, but converted by heating on 
the water-bath into $y~diphenylvalerolactone, prisms or needles, 
m. p. 123 — 123*5®, together with a small quantity of a substance, 
m. p. 134 — 136°, leaflets, which is possibly oj8-diphenylvalero- 
lactoue. By oxidation with alkaline permanganate, ^y-diphenyl- 
valerolactone yields a^-dipheaylglutaric acid^ prisms, m, p, 
203 — 204® (methyl ester, needles, m. p. 84 — 85®), which is converted 
by prolonged fusion into a stereoisomeride (methyl ester, prisms, 
Jii. p. 143®), m. p, between 215® and 232®, according to the rate of 
heating. For this isomeride Borsche found m. p. 230 — 231® (A., 
1910, i, 35), and Avery and McDole m. p. 223 — 224® (A., 1908, 
i, 343). By reduction with hydriodic acid (D 1*7) and red phos 
phorus at 170®, ^y-diphenylvalerolactoTie yields ^y~diphenyl-i\-i 
.valeric acid, prismatic needles, m. p. 109°, the constitution of which 
follows by exclusion, since the acid is not identical with either of 
the stereoisomeric forms of otiS-diphenylvaleric acid^ 

5-Keto-aj3fi-triphenyl-TO-valeraldehyde, obtained additively from 
phenyl acetaldehyde and phenyl styryl ketone, has also not been 
isolated, but has been convert^ through ajBS- triphenyl valerolactone 
into h-hydroxy-a^^-iriphenylvaleric; acid, needles, m. p. 143 — 
143*5°, which is a remarkably stable acid, but is converted into 
a&'b4iiphenylvaleroloctone, needles, m, p. 138 — 139®, by heating in 
a vacuum at 150®. The acid is oxidised by chromic acid or 
potassium permanganal ", although not smoothly, to Z-lceto~a^Z'tri- 
phenylvaleric acid, which is best isolated as the methyl ester, 
^ 24 ^ 22 ^ 3 * needle, m. p. 157—158®. The acid, felted needles, m. p. 
186 — 187®, has been obtained by hydrolysing the ester and also 
synthetically from phenyl styryl ketone and methyl phenyl acetate. 
A second isomeric acid is also obtained by the synthetic method, 
which has m. p. 260 — S61®, forms a methyl ester, needles, m. p. 
177 — 178®, and is also obtained by heating the acid, m. p. 186— 
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^g7o at 200 — 220°. aj85-Triphenylvalerolactone is reduced to 
^^^ 4 n'phenylvaleric acid, m. p. 174 — 175°, by hydriodic acid 
(D 1'^) phosphorus at 170°, and is converted by warm 

L^lacial acetic acid containing 10% of sulphuric acid into a f^iereo- 
CgsH^oO^ prisms with IC2H4O2, m. p. 124° (174° after 
removal of acetic acid), from which is obtained a l-hydraxy-a^t- 
iri phenyl valeric acid, prisms with lEtOH, m. p. 155° (not sharp), 
\vith reconversion into the lactone. 

phenylacetaldehyde and ethyl benzylideneacetoacetate react 
additively in alcoholic solution at 5° in the presence of a little 
soditun ethoxide to form Z-keto-y-carhethoxy-a^-diphenylhcx- 
aldehyde, CHO’CHPh'CHPh'CHAcCOgEt, rhombic leaflets con- 
taining IH2O, m. p. 149° (decomp.), and a mhstance, 
prisms, m. p. 79 — 81°. This substance, the constitution of which 
has not yet been determined, is also formed by treating the 
aldehyde with 5% alcoholic hydrogen chloride; it is converted by 
distillation in a vacuum into an unsaturated suh stance, C25tH2(i04, 
needles, m. p. 129 — 130°. The preceding aldehyde, which is a 
viscous oil in the anhydrous state, is converted by distillation in a 
vaciunn into ethyl acet-oacetate and a-phcnylcinnwn aldehyde,, 
crystals, m. p. 94° {oprhne, leaflets, m. p. 165 — 166°; phenylhydr- 
a:oiie. yellow needles, m. p. 125 — 126°), which has also been 
synthesised from phenylacetaldehyde and beiizaldehyde by Claisen's 
method. 

[With Jos. Klinz.] — Methyl ^-anfht'onyl-^-pheinjVi'^o^jfceinatr, 
CO<n'‘lI'‘>CH-CHPh-CH(CO,Me),, prisms, m, p. 147°, prepared 

C,. H 4 

bv adding a few drops of piperidine or diethylamine to a warm 
methyl-alcoholic solution of anthrone and methyl benzylidene- 
malonate, is converted into ^-anthronyl'^-phenylpro'inonic acul, 
prisms, in. p. 195 — 197° (rapidly heated; decomp, by slow heating), 
1)Y hydrolysis with boiling 30% sulphuric and glacial acetic acids 
for four to five days. 

By similar additive reactions, anthrone unites with ethyl benzyl- 
ideiieacetoacetate* and with phenyl styryl ketone to form ethyl 
o.-acei yl-B^un ihron yl-^- phen yl]/rop^ anafr, 

CO<p»^‘>CIH-CHPh-CHAfC 05 Et, 

needles, m. p. 148 -149°, and phenyl ^-anthronyh^- phenyl ethyl 
Irfove, CO<^"^+>CH*CHPh’CH.,*COPh, needles, m. p. 115— 
116°, respectively. C. S. 


Action of Potassium Ferricyanide on Alizarin in Alkaline 
Solution and Constitution of Salts of Hydroxyanthra- 
quinones. Roland Scholl and A. Zixke 1918, 51, 

U19— -1435). — By oxidation with an aqueous solution of potassium 
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ferricyanide and potassium hydroxide at the ordinary temperature^ 
alizarin is converted into an acid^ Cj^HgOg, hydrated, yellow leafle^ 
m. p, about 230° (decomp.; darkeningf above 150°), which is 
purified through the calcium salt, and the monoethyl ester, yellow 
or brownish -yellow crystals, m. p. 149°, or diethyl esters, yellow 
plates, prisms, or needles, m, p. 85 '5 — 87°, and yellow, prismatic 
needles, m. p. 188° (probably m-^mus-isomerides). The acid is 
shown to be 2-hydroxv-l : ^-napUhaquinone-'^vinylglyoxylic add^ 
OH-C^oH 402 'CH:CH-c 6 *C 02 H, by the following evidence. It acU 
as a dibasic acid, forming a calcium salt, Cj^HgOgCa, which exists 
in four forms, violet-brown crystals with yilgO, blackish -violet 
crystals with 3 H 2 O, blackish-violet salt with IH 2 O, and hronze, 
rhombic leaflets with 2H.O, and a dipotassium salt, C^HgOgK,' 
brown crystals with 2 H 2 O. It forms ^ a vat with alkaline hypj- 
sulphite, and therefore contains a quinone grouping. It can be 
converted into a naphtha furanquinone, and is therefore a naphtba> 
quinone derivative. The monoethyl ester ^ves a violet-red colora- 
tion with alcoholic ferric chloride. The acid reacts additively with 
bromine. 

The views of Perkin (T., 1899, 75, 433; 1903, 83, 129), von 
Georgievics (A., 1902, i, 635; 1905, i, 447), Werner (A., 1908, 
i, 440), Pfeiffer (A., 1913, i, 879), and Dimroth {Annalen, 1916, 
411, 340) on the constitution of hydroxyanthraquinones in the 
form of their salts and the nature of mordant dves are disciissed 
without any very definite conclusion being reached. C. S. 


Rearrangement Reactions in the Anthraquinonefluorenone 

Series. Alfred Schaarschmidt and Johann Herzenberg 
1918, 51, 1230 — 1237). — l-Chloroanthraquinone-2-carboxylic acid 
is converted by boiling with toluene and phosphorus pentachloride 
into the acid chloride^ pale yellow needles, a suspension of which 
in benzene is converted into X-chloro-^-henzoylanihraquinoni:. 

vellow leaflets, m. p. 196°, by heating with aluminiuin 
chloride at 60° for four hours, l-Amino-^^-henzoylanthraquinom, 
red needles, m. p. 190°, prepared by heating tbe preceding sub- 
stance with alcohol and aqueous ammonia at 170—175°, is diazo- 
tised in concentrated sulphuric acid solution at 17 — 22°, the solu- 
tion is poured on to ice so that the temperature does not exceed 
about 35°. copper powder is added, and the mixture wanned 011 
the water-bath, wherrbv a?rthraqinnone-2 il-fluorenon^ (formula IV 
golden-vellow leaflets (from nitrobenzene), m. p. 317°, is obtained, 
which forms an intenselv red vat with sodium hyposulphite. Bv 
fusion with potassium hydroxide at 220 — 230°, anthraauinone- 
2 : l-fliiorenone is converted, not into l-o-carboxYphenylanthra- 
ouinone (formula II) as might he expected from the behavionr of 
allochrvsoketonecarhoxylic acid (Schaarschmidt, A., 1917, i, 274). 
hut into a mixture of acids containing the di carboxylic 
(formula III), since by treatment with concentrated sulphuric 
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acid, Ullmann and Dasgupta'a anthraquinone-2 ;3-flttorenon© (A., 
19 i 4 obtained (formula IV). 

CO CO 



t 



Camphor Ketones. Hans Rupe, Markus Warder, and 
Kunihiko Takagi {Ilelv, Chim. Acta, 1918, i, 309—342). — The 
work of Rupe and Iselin (A., 1916, i, 409) and of Rupe and Burck- 
Iiardt (A., 1917, i, 141) on the preparation of derivatives of 
iiiethylenecamplior has been extended in several directions, particu- 
larly with a view to the preparation of an unsaturated camphor 
ketone; the optical investigation of the substances is not yet quite 
completed, and fuller details are promised in a subsequent com- 
munication, 

Camphorylideneacetic acid, COgfl ^ ^ ^ 

99’5— 101°, [a]jj -f 182*3° in benzene, is prepared by a modification 
of the meth(^ of Bishop, Claisen, and Sinclair (A., 1895, i, 62) [the 
microcrystalline magnesium salt and the ethyl ester, pale yellow, 
inodorous oil, b. p. 149 5 — 150°/ 12 mm., Df 1*0459, [a]^ -j- 170*1° (in 
substance), 4- 160*4 (in benzene), are described], and is converted by 
thionyl chloride into the corresponding chloride, m. p. 34 — 35°, b. p. 
140 — 141°/ 13 mm. The free acid reacts with hydrogen bromide in 
glacial acetic acid solution, yielding the bromo-ocfc?, 
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long,- colourloes needles, m. p. 163 — 154® (decomp.), but the actior 
appears to be balanced, since, at a slightly higher temperature, 
hydrogen bromide ia eliminated with re-formation of camphoiy»]- 
ideneacetic acid. The latter substance does not react normally with 
bromine. Cam'phorylar.ttic acid^ small, prismatic crystals, m. p. 
83—84®, b. p. 191-5-^192‘5®/l2 mm., [a]^ -^38-0 in benzene, is pre- 
pared by reducing camphorylideneacetic acid with sodiuni amalgam , 
or, better, with hydrogen, in the presence of nickel; its Rthyl ester 
has b. p. 154 — 155®/10 mm., [a]n +67'5® (in substance), +37T® (in 
benzene). Attempts to reduce camphoi^li dene acetyl chloride by zinc 
dust and acetic acid led to the isolation of a mixed anhydride of 
. ..TT ^CR-CH^-CO'O-Ac ^ 

camphoryl acetic and acetic acids, , ime 

needles or transparent plates, m. p. 118 — ^120°. 

Ethyl dienmph arylklmeaettylmalonate^ 


[4<C, 


(p=:CH*CO 


CO 


C(C02Et)5, 


pale yellow needles, m. p. 90—91®, is prepared hy the condensation 
of camphorylideneacetyl chloride with ethyl sodiomalonate in 
ethereal solution {ethyl dic(un ph or yUdenmcetylacetoa estate^ fine 
needles, m, p. 149 — 150®, is similarly obtained from ethyl aceto- 
acetate), and is hydrolysed by <lilute sulphuric acid in acetic acid 


C,H: 


<g 


lemon- 


solution to mmphorylideneaccf un > , 

yellow liquid, b. p. 137— 138®/10 mm., Df 1'0327, [a]^, -h208'8® (in 
substance), 186’6® (in benzene), and camphorylideneacetic acid. The 
ketone does not appear to yield a stable sodium hydrog^en sulphite 
compound; the heim/lidene derivative forms golden -yellow needles, 
m. p. 94 — 95°, p-THtrohenzylkleue derivative, lemon-yellow, minute 
crystals, m. p. 150—151®, ojlme, colourless, shining needles, m. p. 
142—143®, idienylhydnfzfmf y orange-yellow needles, m. p. 
145—146®, hydrazone, long, yellow needles, m. p, 112 — 113°. Witli 
eemicarbazide the ketone gives a rowjToimd, CuH.,^O.^N 3 , prismatic 
needles or small leaflets, decomposing at 223 224®, which does not 

behave as a normal semicarbazone. 

Attempts to prepare camphoryloceto?}^ by a similar sequence of 
actions were less successful. Cnmplwrylacetyl cliloridey pale yellow, 
inodorous liquid, b. p. 152 — 154®/ 12 mni., could only be condensed 
with ethyl sodiomalonate witli considerable difficulty, giving a small 
yield of substance, from vdiicb by hydrolysis campliorylacetone was 
obtained in small quantitv. The saturated ketone could, however, 
be satisfactorily preoared by reduction of camphor ylideneacetone 
with hydrogen in the presence nf nickel, although the camphor 
carbonyl group was invariably attacked to some extent; after puri- 
fication tlironffli the f(f >fdcorho:one. long needles, m. p. 203 — 204® 
(decoinp.), it was obtained as an inodorous, highly refractive oil, 
b. o. 148;5— 149®/12 mm., 10213. [a],, +49-2® (in subsUnce), 
-i-60’7® (in benzene). The ketone beliaves towards sodium hydrogen 
sulphite in tlie same manner as the un saturated ketone ; it yields a 
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uhenylhydrazomi needles, m. p. 87 — 89°, and a henzylidtnt deriv- 
ative, colourless leaflets, m. p. 75 — 76°. 

The preparation of a camphordiketone is also described, although 
t]ie yields leave much to be desired in spite of many variations of 
the experimental conditions ; ethyl camphorylacetate condenses with 
acetophenone in ethereal solution in the presence of solid sodium 
etlioxifle, giving small amounts of mmjdiorylactiylactioi^tnmt^ 

.(JH-CHg-CO'CHg-COPh _ . 

^ > [a]D+62'5° in 


benzene. An alcoholic solution of the diketone gives an immediate 
bluish- red coloration with ferric chloride. The copper salt, long, 
oreyish-green needles, m. p. 184 — 186°, and sodium salt are 
described. H. W. 


Preparation of Camphylcarbinol. Hans Rupe (D.E.-P. 
307357 ; from Chem. Zentr.^ 1918, ii, 493). — Hydroxymethylenecam- 
phor only suffers reduction at the ethylenic bond when reduced by 
liydrogen in the presence of finely divided nickel or cobalt in alco- 
holic, aqueous-alcoholic, or acetic acid solution, or as normal alkali 
salt in aqueous solution; camphylcarbinol, which is thus produced, 
is a colourless, odourless oil, b. p. 142— 143°/10 mm., Df 1*0502, 
[a]n +62*22°. [See furtlier, following abstract.] H. W. 


Reduction Products of Hydroxymethylenecamphor. H. 

Rupe, A. Akeemann, and H. Takagi {Relv, Chim. Acta,, 1918, 1 , 
452 — 472). — The reduction of hydrox}™ ethylene compounds by 
hydrogen in the presence of colloidal palladium or platinum has 
been studied by Kotz and Schaeffer (A., 1912, i, 603), who found 
that methyl ketones were formed; hydroxymethylenecamphor, how- 
ever, was unaffected by this treatment, a result which was attri- 
buted to the acidic character of the substance. The authors 6nd that 


hydroxymethyl euecainphor is readily reduced by hydrogen in the 
presence of a specially prepared nickel catalyst (tiie mode of proce- 
dure is fully described in the original paper and iron and copper 


are shown to act as poisons). The main product (about 80 — 95%), 
of the reaction is camphylcarbinol, CgH ' ; it is puri- 


fied by repeated fractionation under diminished pressure, or, prefer- 
ably, by means of the calcium chloride corn-pound ; the optically pure 
substance is isolated through the benzoyl derivative (see later). It 
forms a colourless, odourless, viscous oil, b. p. 139 — 140°/ 9 mm., 
143— 144°/11 ram., Df 1-0502, \a]f +49*13°, [a]® +65*73° 
[«I^ +82*44°, [a]f +120*82° [a]p/[a]o 2*45°, \a 578. With pho:^ 
phorus tribromide it yields the corresponding bromide, long ne^les, 
m. p. 65*5 — 66°, and with hydrogen chloride, or, preferably, 
thionyl chloride, the corresponding chloride, leaflets, m. p. 53 — 54°, 
b. p. 125 — 127°/ 14 mm. Attempts to convert the alcohol into the 
aldehyde were unsuccessful; chromic oxide converted it into cam- 
phorquinone, m. p. 197°, whilst manganese dioxide and sulphuric 
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acid gave a small quantity of substance, m. p. 201*^, and mucli un- 
changed carbinol. Benzoyl chloride in the presence of pyndine 
converts the carbinol practically quantitatively into the benzoyl 
derivative, colourless, shining plates or prisms, m, p. 95 — 97^- 
attempts to hydrolyse the latter with alcoholic potassium hydroxide, 
with barium hydroxide, or magnesia resulted in the formation of 
methylenecamphor. Experiments with aqueous alcoholic sulphuric 
acid were more successful, and from these it was found possible to 
isolate camphylcarbinol, although dehydration of the latter also 
occurred to a considerable extent. The formyl derivative, long 
needles, m. p. 74—75°, b. p. 142— 143°/ 11 mm., and the actiyl 
derivative, colourless, mobile oil, b. p. 148‘5 — 149°/10 mm., were 
prepared by the action of formic acid (86%) and acetic anhydride 
respectively on the carbinol, but attempts to prepare the hydrogen 
pbthalate led to the production of methylenecamphor. 

The by-products of the preparation of camphylcarbinol consist 
of methylenecamphor, methylcamphor, and the ethyl ethers of cam- 
phylcarbinol and hydroxymethylenecamphor. The two substances 
first named are contained in the first fractions, b. p. ca, 82—84°/ 
10 mm., and are separated by converting the methylenecamphor into 
the hydrobromide (camphylbromome thane), from which it can lie 
re-generated by treatment with methyl -alcoholic potassium hydr- 
oxide; the pure substance is, however, more conveniently prepared 
by beating camphylcarbinol with the same reagent, and then forms 
a characteristic, waxy mass, m. p. 43*5 — 44°. It becomes polymer- 


ised when repeatedly distilled under diminished pressure. With 
bromine it yields a dihromide, m. p. 108 — ^109°. Methylcamphor^ 

^ , can be isolated in an almost pure state by repeated 


fractionation of the residues from the methylenecamphor hydro- 
bromide, but is more conveniently obtained by the direct hydro- 
genation of methylenecamphor in the presence of finely divided 
nickel; it has m. p. 37*5—38*5°, b, p. 88 — 89°/8*5 mm. Direct 
experiment shows the formation of methylenecamphor to be due to 
the dehydrating action of the nickel catalyst on primarily formed 
camphylcarbinol . 

The ethyl ethers of camphylcarbinol and hydroxymethylenecam- 
phor were not isolated as such; their presence is inferred from the 
fact that the action of alcoholic potassium hydroxide on the frae 
tions cf higher b. p. of the by-products leads to the production of 
methylenecamphor and hydroxymethylenecamphor respectively; 
their formation is a+tributed to the addition of ethyl alcohol t-o 
methylenecamphor and to the condensation of hydroxy methylene 
camphor and alcohol under the influence of nickel. H. W. 


Synthesis of Curcumin. V. Lamps {Ber., 1918, 51, 
1347 — 1355). — The course of the synthesis is as follows; ethyl 
a - carbomethoxyferuloylacetoacetate — ^ carbomethoxyferuloylace^ 
tone y dicarbomethoxydiferuloyl acetone — >• dicarbomethoxydi- 
feruloylmetbane— ^ diferuloylmetbane (curcumin). 
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j^thyl a-carbomethoxyferuloylacetoaceiate [ethyl a-i.'methylcar- 
^^ymiQ•Z‘methoxycinnamoylacetoacetaU\ 

C02Me-0‘C6H3(0Me)*CH:CH-C0-CHAc*C02Et, 
obtained by digesting ethyl sodioaceto acetate and carbomethoxy- 
feruloyl [4-inethylcarbonato-3-methoxycinaamoyl| chloride in dry 
other on the water-bath, forms faintly yellow needles, m. p, 
a by-product of the reaction is methyl carhoriatomethoxy- 
^{jinamic anhydride, colourless leaflets, m. p. 142 — 144®. 

Jithyl a-feruloylacetoacetate, CiaHjgOg, canary-yellow, prismatic 
jieedles, m. p. 116 — 118®, is obtained by shaking an ethereal solution 
of the methyl carbon ato- derivative with 1% aqueous sodium hydr- 
oxide and treating the alkaline solution with carbon dioxide. 

• Carhomethoxyferuloylacetone [4 - methylcarhonato - Z - methoxy- 

cinnamoylacetane], C02Me-0-C6H3(0Me)’CH:CH-C0'CH2-C0Me, 

faintly yellow, prismatic needles, m. p. Ill — 113®, is obtained by 
hydrolysing ethyl a-m ethylcarbon a tomethoxycinnamoylaceto acetate, 
carbon dioxide being also eliminated ; it is converted into feruloyl- 
aceione, Cj3H^404, prisms, m. p. 143 — 145®, by dilute alkali. 

A solution of methylcarbonatomethoxycinnamoyl acetone in aniaole 
is treated with finely divided sodium, and a day later a solution of 
metliylcarbonatomethoxycinnamoyl chloride in warm aniaole is 
added. The mixture is treated after twenty-four hours with water 
containing a little hydrochloric acid, and the anisole is removed by 
distillation with steam. The heavy, dark red residue, probably 
dime thylcarhona tome thoxydicinnamoylace tone, is boiled with dilute 
acetic acid, and thus converted into dimethylcarbonatomethoxydi- 
cinnamoylmethane, m. p. 145 — 148 — 158®; after crystallisation from 
benzene the substance is pure, has m. p. 170 — 172®, and is identical 
with Milobendzka, Kostanecki, and Lampe's dimethylcarbonato- 
curcumin (A., 1910, i, 628); the last substance has m. p. 170 — 172° 
after being crystallised from benzene. On hydrolysis dimethylcar- 
bon ato m ethoxydicinn a rnoylm ethane yields difeniloylmethane, 
CH2(CO*CH:cn-C6H3[OMe]*OH)2, prisms, m. p. 180--183® which 
is identical with natural curcuTnin. C. S. 

Synthesis of pp'-Dihydroxy- and ^ Hydroxydicinnamoyl 
methane. V. Lamps and M. Godlewska [Ber,, 1918, 51, 
1355— 1360).— The method of synthesising dicinnamoylme thane 
(Lampe and Milobedzka, A., 1913, i, 876) has been extended to 
include the hydroxy-derivatives, partly in connexion with the syn- 
thesis of curcumin (preceding abstract), partly to obtain substances 
which are of interest in connexion with the theory of direct dyes. 

The condensation of ethyl acetoacetate and p-methylcarbonato- 
cinuamoyl chloride in ethereal solution by means of sodium ethoxide 
yields, in addition to a little 'p-methylcarhonatocinnamic anhydride, 
CggHjgOj, colourless aggregates, m. p. 168 — 170®, ethyl a-'^methyl- 
carhonatocinnamoylacetoacctaie, 

CO^Me-O-CeH^-CHrCH-CO'CHAc-COgEt, 
faintly yellow prisms, m. p. 94 — 96*, which yields by hydrolysis and 
simultaneous elimination of carbon dioxide ^methylcarhonatodn- 
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namoylacetoncj C02Me*0*C8H4'CHICH"C0’CH2*C0Me, faintly 
low leaflets, m. p, 111—113°. The last compound reacts in ethereal 
solution with very dilute alkali to form ^hydroxycinnamoylacetont^ 
yellow leaflets, m. p. 144 — 146°, in boiling alcoholic solution with 
hydroxylamine hydrochloride to form 3 (or bY’^-methylcarhonato- 
HtyryUb(QV ^ymeihyliiQoxazole^ C34Hjj04N, colourless leaflets, m. p. 
122—124° and in anisole solution with sodium and p-methylcarbon- 
atocinnamoyl chloride to form, after the initial product has been 
boiled with dilute acetic acid (compare preceding abstract), pp'-dj- 
mtthylcarhonatodicinnamoylmethane, ^23^20^8^ canary -yellow 
aggregates, m. p. 162 — 166°. The lash substance reacts with 
hydroxylamine hydrochloride in alcoholic solution to form 3 : 5-dz-p. 
methylcarhonatoHyryli^ooxcizole, C23Hj907N, colourless aggregates, 
m. p. 178 — 180°, and in ethereal solution with 1% aqueous sodium 
hydroxide to form Y^jy-dihydroxydicinnamoylmethanti CjgHjgO^, 
faintly orange needles, m. p. 218 — 220° (decomp.), 

i^Metkylcarhonatodicinnamoylmetkaney yellow needles, 

m. p. 114 — 116° is obtained from cinnamoylacetone and p-methyl- 
carbonatocinnamoyl chloride or p-metbylcarbonabocinnamoylacetone 
and ciniiamoyl chloride by the aid of sodium and acetic acid (as 
above), and yields by elimination of the carbomethoxy- group 
'p-hydroxydicimiaino7/lmeth(mf‘, faintly orange, prismatic needles, 
m. p. 190^192°. 

TJnmordanted cotton is dyed faintly orange by curcumin, canary- 
yellow (not fast to soap) by hydroxy dicinnamoylmethane, and 

faintly yellow by /Ahydroxydicinnamoylmethane. A similar regu- 
larity occurs in the reaction with boric acid, which colours turmeric 
(curcumin) paper intensely orange, changes the colour of pjt/-di- 
hydroxydicinnamoylmethane to a weak orange, and does not affect 
the colour of p-hydroxydicinnamoylmethane. C. S. 

A New Group of c?/c/oPropane Derivatives. III. Scope 
and Mechanism of the Reaction. Behaviour of 3-Acetyl- 
coumarin with Solutions of Alkali Hydroxides. Oskar 
WiDMAN {Btr,, 1918, 51, 1210—1214. Compare A., 1918, i, 347, 
393). — The formation of the new cycfopropane derivatives by the 
reaction : 

R.C0.CH,Cl + C„R4:^:g' = J«MJ,>CH.C0R + HC1 

Qoc. cit,) succeeds when R = Ph, o- or p-CgH^’OMe, CgH^'NOg, or 
C10H7 and R' = Ac, COEt, Bz, COgEt, COgMe, or CN, but fails when 
R = Me and R^ = Ph c. H. The formation also fails when ethyl 
couiDarin-4- carboxyl ate is used instead of a suitably 3-substituted 
coumarin. Attempts also failed to bring about, in the presence of 
sodium ethoxide, a reaction between phenacyl haloids and esters of 
fumaric, ethylenetetracarboxylic, benzylideueacetoacetic, benzyl- 
idenemalonic, anisylidenemalonic, and o-ethoxybenzylideneacetO' 
acetic acids in such a way that the phenacylidene group is combined 
at a double linking. It appears, therefore, that only S-substituted 
coumarins can enter into the preceding reaction, and even then only 
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ii the substituent is an aliphatic or aromatic acyl group, a carbo- 
alkyloxy-group, or a cyano-group. 

In seeking to account for the reaction, the author has revised his 
explanation of the action of alkalis on 3-acetylcoumariu (A., 1902, 
i 374). Tlie yellow colour developed with a cold solution of alkali 
liydroxide is now attributed, not to the formation of S-hydxoxyvinyl- 
coumarin. because 3-trimethylacetyl- and S-benzoyl-coumarin, in 
which the formation of the hydroxy vinyl group is impossible, also 
develop a yellow colour, bub to the formation of an orthoquinonoid 
sodium compound. This reacts with the phenacyl haloid in accord- 
ance with the scheme : 




C«H,<Q®^CAc:C{OH)-ONa 
C5Hj<Q*^'^CAc(CHjBz)-CO-ONa -> 

C.H/CH 

I 8 4 V 


A*? >CHBz 


OH 


CAo 


0-CO 




When alcoholic sodium eth oxide is used a certain amount of the 
substance OIC 6 H 4 !CH‘CAcIC(OEt)'ONa is formed, and this reacts 
with tlie phenacyl haloid to yield the coumarinic ester, 

and thus is explained the formation of a by-product differing from 
the main product in containing an additional molecule of ethyl 
alcohol (loc. cit.). C. S. 


A Synthesis of isoBrazilein and certain Related Anhydro- 
pyranol Salts. I. Herbert Grace Crabtree, Robert Robinson, 
and Maurice Russell Turner (T., 1918, 113, 859—880). 

Preparation of Hydrogenated Alkaloids . 0. F. Boehringer 
k SOHNE (D.R.-P., 307894; additional to D.R.-P., 306939; from 
ahem, Zentr.j 1918, ii, 693 — -694). — The addition of hydrogen to 
alkaloids or their salts in the presence of small quantities of the 
finely divided sub oxides of the nickel group (A., 1918, i, 546) at 
temperatures not exceeding 60° can also be effected in alcoholic 
suspension or solution. The preparation of dihydroquinine from 
quinine monohydrochloride and the hydrogenation of cinnamyl- 
eocaine are cited as examples. H. W. 

Cinchona Alkaloids. I, Cupreine, Hydrocupreine, and 
their Methyl and Ethyl Ethers. G. Giemsa and J. Halberkann 
(B&r., 1918, 51, 1325 — 1333). — Contrary to the statement of Hesse 
(A., 1888, 71), dihydroenpreine instantly decolorises potassium 
permanganate in acid solution. It has m. p. 204° (Hesse gives 
168 — 170°; Pum, 170°), and can readily be obtained by the addi- 
tion of hydrogen to cupreine in alcoholic solution (palladium 
catalyst) or to cupreine hydrochloride in aqueous solution (nickel 
catalyst). 

VOL. CXVT. i. 
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Cupreine yields methyl cupreine (quinine) by methylation with 
methyl sulphate and alkali in methyl-alcoholic solution, or, much 
better, with ethereal diazomethane in amyl-alcoholic solution. 

Methyl di hydrocupreine, prepared by the catalytic reduction of 
quinine or the methylation of dihydrocupreine, is isolated as the 
basic svlphatef which contains 6H2O and is relatively stable to 
potassium permanganate. Ethyl dihydrocupreine is prepared by 
similar methods. C. S. 


The Cinchona Alkaloids. XX. Synthesis of Quinotoxines, 

Paul Rabe and Karl Kindler (Ber.j 1918, 51, 1360 — 1365. 
Compare A., 1918, i, 303).— The problem of the synthesis of 
quinotoxines resolves itself into three parts: (1) the synthesis of 
cinchoninic and 6-methoxycinchoninic acids, (2) the synthesis of 
homomeroquinene and homocincholeupone, and (3) the condensa' 
tion of each of the first with each of the second pair to give the 
four quinotoxines, cinchonicine, dihydrocinchonicine, quinicine, and 
dihydroquinicine. 

The first part will be dealt with in a later communication by 
Rabe. With regard to the second part, the two substances have 
not yet been synthesised, and the material used by the authors in 
realising the third part has been obtained by the fission of 
quinotoxines. Thus A-benzoylhomocincholeupone, obtained from 
benzoyldihydrocinchotoxine by a slight modification of Kaufmann 
and Brunnschweiler’s method (A., 1917, i, 50), is converted into 
its ethyl ester, ^ viscous oil, b. p. 256®/13 mm., which 

yields, after hydrolysis by dilute hydrochloric acid and subsequent 
re-esterification, ethyl homocincholeupone, Ci2H2302N, b. p. 140°/ 
13 mm. The reaction between ethyl cinchoninate and ethyl 
A'-benzoylhomocincholeiipone in the presence of sodium ethoxide in 
boiling benzene for fifteen hours leads to a product, doubtless the 
)3-ketonic ester, 

NBz<°g2~°g|>CH-CH2-CH(C02Et)-C0-CgHjN, 

which is converted into dihydrocinchotoxine (dihydrocinchonicine) 
by hydrolysis with boiling 15% hydrochloric acid. 

Since dihydrocinchotoxine can be converted into dihydro- 
cinchoninone (A., 1909, i, 253), and the latter has been reduced by 
aluminium and sodium ethoxide to dihydrocinchonine and dibydro- 
cinchonidine (future communication), therefore the construction of 
cinchona alkaloids from derivatives of the quinoline and piperidine 
series has been accomplished. C. S. 


Degradation of Scopoline, Ernst Schmidt (Ber., 1918, 51, 
1281 — 1283). — A claim for priority over Hess with respect to the 
conversion of dihydroscopoline into l-methylpiperidine-2 : 6-dicarh- 
oxylic acid, and a denial of his statement (A., 1918, i, 404) that the 

author has asserted that the group present in 


scopoline. 


C. S. 
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Strycbmne Alkaloids. XXIV. Cause of the Violet 
Colour Reaction of CacotheUne and of Nitro compounds of 
the Brucine Series Allied to it. Hermann Leuchs { Ber.y 1918, 
51 1375 — 1389). — The action of nitric acid on brucine is repre- 
cected by the scheme C23H2gO^N3 C2iH2oO^N2 ^ C2jHj50gN3 
1-^C2 iH^ 07N3,HN03 (a,, 1911, i, 746). Cacotheline, the final 
product, would appear to be a nitrated quinone were it not that 
sulphurous acid does not produce a less intensely coloured or colour- 
less quinol (A., 1910, i, 1042), but a substance having a deep violet 
or deep green colour. Brucinolone and isobrucinolone when treated 
yvith nitric acid undergo analogous changes (A,, 1909, i, 954; 1912, 
i 210; 1913, i, 194), the final product being undoubtedly a nitro- 
quinone, since it is reduced by sulphurous acid to a pale yellow 
quinol. Hence by analog the cacotheline base is a nitro-quinone, 
{iespite the objection raised above. The same holds in the case 
of the methonitrate of the cacotheline base, CgiHgiO^NgjMeNOg, 
obtained by the action of nitric acid on methylbrucine (A., 1911, 
i, 1018). The methonitrate also gives a violet coloration with 
sulphurous acid, but its quinonoid nature is shown first by the 
reaction with aqueous hydroxyl amine hydrochloride, whereby the 
oximcj C22H2507N4C1,2H20, yellow needles, of the methochloride of 
the cacotheline base is obtained, and, secondly, by reduction by 
tin and A'-hydrochloric acid, whereby four atoms of hydrogen are 
taken up and a stannichloride, broad, rectangular prisms, is 
obtained, CgaH^gO^N^CljHCljSnCl^jGHgO, from which the hydro- 
chloride of presumably an araino-quinol, C^^H^gOsN^CljHCljHjO, 
colourless, crystalline powder, decomp. 260^, is prepared. The 
behaviour of the methonitrate towards sulphurous acid is at 
variance with the preceding evidence of quinonoid structure. Thus 
with aqueous sodium hydrogen sulphite it yields, in the cold at 
0°, a methosulphite of the cacotheline base, 

C 2 ,H 2 , 07 N 3 ,MeS 0 sH, 6 H 20 , 

colourless leaflets, which evolves sulphur dioxide on treatment with 
strong acids, and in the hot solution an isomeric methos'idphite, 
ieep violet, almost black prisms with metallic lustre (into which 
the colourless isomeride changes by keeping), which dissolves in 
concentrated sulphuric acid without evolution of sulphur dioxide, 
and is precipitated unchanged by the addition of water. Prob- 
ably, therefore, the sulphurous acid in the violet compound is not 
only attached to the basic nitrogen atom, but also enters into 
complex combination with some other portion of the molecule. By 
treatment with 5 iV -nitric acid, the violet compound loses two atoms 
of hydrogen and is converted into a substance, Ca.^H^gO-Ng^MeSOjH, 
reddish-yellow leaflets or prisms with 2H2O, which appears to bear 
to the violet compound the relation of quinone to quinol, since it 
is converted into the latter by sulphurous acid *or by nickel and 
hydrochloric acid. Hydroxyl amine, however, converts the reddish- 
yellow substance into the violet compound in, acid solution and 
ioto the oxime of the methochloride of the cacotheline base in 
alkaline solution. The complete reduction of the reddish-yellow 

c 2 
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substance by tin and hydrochloric acid yields at first a violet pi^ 
cipitate, and, finally, a suhstancej C 22 H 25 O 7 N 3 S, colourless needles, 
which appears to be the anhydride resulting by the elimination of 
water from an amino- and the S 03 H-groups. The SO 2 group jj 
still present in complex union in the anhydride, but is eliminated 
by warm iV-alkali hydroxide, without, however, definite products 
being formed. 

The violet compound, is stable in aqueous 

ammonia in the absence of oxygen, but when the latter is admitted 
is oxidised, to the extent of 10 % to the reddish-yellow nitro- 
quinone methosulphite and to the extent of 60% to a substance^ 
C 21 H 2 SO 11 N 3 S, reddish-yellow prisms and polyhedra, carbonising at 
about 280—290^. 

Apart from their acidic groups, the methonitrate of the 
cacotheliiie base, and the violet methosulphite obtained from it by 
the action of sodium hydrogen sulphite, are isomeric substances, 
The former is a nitro-quinone and the latter a nitro-quinol. The 
reduction of the one to the other is not effected at the expense of 
the sulphurous acid, because the two substances are isomeric. Tht 
author is of opinion that intramolecular reduction occurs at the 
expense of a •CH(OH)' group in the cacotheline base, and that the 
resulting *CO* group enters into complex union with the sulphite 
group; thus, (i) -CO-CO* -f ICH'OH -> -C(OH):C(OH)- ICO, aod 
(ii) :NMe*S03H + :C0 ^ :NMe-S02*0-C(0H);. C. S. 

Acid Esters of 2 : 6-Dimethylciiichomeronic Acid. Ruo. 
WEGSCHEiDEn [Bcv., 1918, 51, 1478 — 1479). — Mumm and Hiineke’s 
argument that the acid ester produced by the interaction of alcohol 
and the acid anhydride must be the y-ester on steric grounds (A., 
1918, i, 183) is inadmissible, because the author has shown fre- 
quently (1895 — 1912) that in reactions of this kind the alcohol 
attacks the strongest carboxyl group present, even though it may 
be sterically protected. C. S. 

New Cases of Isomerism in the Isatin Series. IL 

Gustav Heller {Ber., 1918, 51, 1270 — >1281). — The existence of 
5 ; 7-dim ethyli sat in (and also of four dimethyl ethers) in four 
modifications (A., 1918, i, 235) is now shown to be incorrect 

5 : 7-Dimethylisatin I is the lactam, CgH 2 Me 2 <C^^^C! 0 , since it 

exhibits all the reactions characteristic of isatin itself in the lactam 
form. The 0-silver salt does not exist, the compound previously 
described as such b ing a complex substance containing very much 
more silver than the amount corresponding with the simple 
formula. The only silver derivative is the N-salt, and this reacts 
with methyl iodide in the jiresence of benzene at 100 ° to form the 

lactim ether, CeH 2 Mft 2 <CP^^C-OMe, m. p. 232°, which is identical 

with the previously described methyl ether of isomeride II (m. P j 
erroneously given as 247°). The sodium salt and methyl iodide! 
yield the lactam ether. 
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Isomefide n. — This is produced from the isomeride I, has the 
aine composition, is unimolecular, gives the indophenin reaction, 
yields the preceding lactim ether by warming with methyl 
ulphate. It is therefore 5 ; T-dimethylisatin in the lactim form, 
fhich, unlike the corresponditig form of isatin, is capable of isolated 
■xistenoe. 

The lactim methyl ether is converted into 5 iT'dimethylisatin 
riactam) by boiling glacial acetic acid or hot dilute aqueous sodium 
liydroxide. 

* Since 5 : 7-dim ethyli satin can exist in the lactam and the lactim 
forms, its salts may be N- or 0-salts. The silver and the sodium 
•alts prepared from the lactam regenerate this on acidification, 
ind 3^"® ihus N-salts, and therefore by analogy the silver and the 
;odiuin salts of isatin itself are lactam salts. No evidence of the 
formation of 0*salts has been obtained. 

homeride III. — This is dimethylisatol, CO. 

[is methyl ether is converted in the lactim ether by heating with 
)0% acetic add. 

homeride IV. — ^This substance, in the purest form obtained, 
jiystallises in red needles, m. p. about 315°, sintering above 285°. 
[t appears to contain a dififerent ring svstem, and it is regenerated 
(Then its methyl ether is heated with 50% acetic acid . C. S. 

Action of Acylamino-acid Chlorides on Sodiomalonic 
sters. V. S. Gabbikl and Bkuno Lowenberg 1918,51, 
193 — \^(}(}).—Q~PlithalirrhinQhenzoyl chloride^ 

C.H,<^°>N'0sH,-C0C1, 

out prisms, m. p. 152 — 153° prepared by heating o-phthalimino- 
mzoic acid with phosphorus pentachloride, reacts with a benzene 
ispension of methyl sodiomalonate to form the yellow sodium 
privative of methyl o-phthaliminobenzoylmalonate, 

0JT,<^^N-C,H.'C0-CH(C02Me)j, 

it prisms, m. p, 159 — 161°. This substance, which is decom- 
xsed into methyl iodide, carbon dioxide, phthalic acid, and 
ami noacetophenone by boiling hydriodic acid, does not resemble 
ic analogously constituted substances, 

C5H,<^Q>N-CR,-C0-CH(C02Me)j 

reyiously described by Gabriel (1913 — 1915) in its behaviour with 
dium methoxide, since by treatment with a 4% methyl-alcoholic 
tiution it yields, not the expected 6-ring analogue of the tetramic 
pda, but first the sodio-derivative, which then decomposes, yield- 
methyl o-phthalimi7iohenzoate, stout crystals, m. p. 160 — 162° 
dso prepared from o-phthaliminobenzoyl chloride and methyl- 
i^'oholic sodium methoxide), and methyl ^-o-carhoo^yhenzoylamino- 
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benzoate, CO2H-C6H4-CO-NH*C6H4*C02Me, flat leafiete, m. p, 
145 — (also prepared by heating together methyl anthranilat^ 
and phthalic anhydride). A second point of difference is the 
behaviour of the sodio-derivative on m ethylation, since by heating 
with methyl iodide and acetone at 100°, it yields, not a C-methyl 
derivative, but the 0 -methyl derivative, 

C,H,<[;O>N-C„H,-C(OMe);C(0O,Me)„ 

crystals, m. p. 148—149°, which is converted into phthalic and 
anthranilic acids by boiling hydrochloric or hydrobromic acid, but 
into methyl iodide, carbon dioxide, and a &uhztamce, 
flat needles or plates, m. p. 248° (decomp.), by hydriodic acid; this 
substance, which is probably ^-kcto~2-o-carboxyphenylA.:^iZ‘.i- 
tetrahydroquinoline-Z-carho:r/yhc add, yields carbon dioxide, 
aniline, and phtbalidyl acetic acid by heating at 180° with fuming 
hydrochloric acid. 

Ethyl o-phthnlinmiohenzoylvialonate, C22HJ9O7N, prisms, m. p, 
101 — i07°, sintering at 94°, yields ethyl o-phthaUminohenzoate. 
stout prisms, in, p. 108—109°, and ethyl ‘i^o-carhoxyhenzoylamino- 
henzoate, needles, m. p. 114 — 116°, by treatment with aodiiun 
niethoxide, and its sodio-derivative yields the 0-ethyl derivative, 
C24H23O7K, m. p. 89—90°, and 0-m.eihyl derivative, 
prisms, m, p. 104- 106°, from which the preceding dicarboxylic 
*acid, Ci-HjgOrN, is obtained by the action of hydriodic acid. 

c. a 

Some Quinoline Derivatives. S. Gabkiel (Be/., 1918, 51, 
1500 — 1515. Compare preceding abstract). — Since o-phthalimino- 
benzoylmalonic esters yield o-aminoacetophenone by treatment witli 
acids (?oc. cit.), o-phthaliminobenzoylcyanoacetic esters have been 
prepared in the hope that they would yield o-amino-w-cyauo- 
acetophenone, from which a qiiinoliiie derivative could he prepared. 
These expec^tions have been fulfilled. 

Ethyl sodiocyanoacetate and o-phthaliminobenzoyl chloride react 
in benzene to form the yellow ^odio-derivative of ethyl o-phthal- 
iminoh enzoylcynnoacetate , 

C6H,<™>N-C„H.-CO'CH(CN)-CO,Et, 

flat needles, m. p, 178 — 179°. The latter forms an ammomvm 
derivative, yellow prisms, and a diver derivative, C2„Hi305N,Ag. 
from which methyl iodide and acetone at 100° produce a methyl 
derivative, crystals, m. p. 173 — 174°, which is probably the O-efcber, 

<[;[)> N-CsH4-C{OMe);C(CN)'COoEt, since it yields the sut- 

stance, Cr^IIgONt,, (see below) by boiling with hydriodic acid. 

When treated with A -alkali hydroxide in the cold, and then 
with hydrochloric acid, ethyl o-phthaliminobenzoylcyanoacetat« 
yields the ester of a dibasic acid, probably 

C0oH»QHpC0*NH/0,,HpC0-CrH(CN)-C0.2Et, 
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microscopic prisms or crusts, m. p. 263—265'^ (decomp. ; sintering 
above 255°), which develops a cherry-red coloration with ferric 
chloride, and is converted by glacial acetic acid with warming into 
phthalic acid and 3-cya?n>-2 : i~dihy dr oxy quinoline , CmH.O.N., 
^lourlesB needles, m. p. above 300° (decomp.; sintering at about 
270°); the last substance is converted into 2 :4-dihydroxyquinoline 
jjy boiling hydriodic acid, and into 2 'A-dichloro-3-cyanoquin~ 
oline, colourless needles, m. p. 168 — 169°, by boiling with phosphoryl 
chloride and phosphorus pentachloride for one and a-half hours. If 
the boiling proceeds for only half an hour, the product is 4 (or 2)- 
chlorO’‘3~cyano-2(oT A)-hy dr oxy quinoline ^ flat needles, not mol^n at 
280°. The dichlorocyanoquinoline is converted into kynurenic acid 
by boiling hydriodic acid (b. p. 127°) and red phosphorus. 

By boiling with hydrobromio or, better, hydriodic acid, ethyl 
o-phthaliminobenzoylcyanoacetate is converted into phthalic acid 
and a CpHgONa, long needles with IHgO from water or 

anhydrous crystals from alcohol, m. p. about 303 — 304°, sintering 
at about 285°, which forms a hydrohromide^ CgHgONgJIBr, 
slender needles, j^atinichloride, and aurichloride, and is proved to 
be 2 -amino’4i-hydroxy quinoline, the intermediately formed 
o-ajnino-to-eyanoacetophenone not being isolated; a by-product of 
the reaction is 2 :4-dihydroxyquinoline. 

By treatment with nitric (D 1‘30) and glacial acetic acids on the 
water -bath, 2 : 4 -dihydroxy quinoline is converted into 3-m^ro-2 : 4-^ 
dihydroxy quinoline, sulphur-yellow prisms, decomp, about 225°,' 
which possesses pronounced acid properties and yields 2'A-dichloTO‘ 
Z-nit^oquinoline, needles, m. p. 102°, by heating with phosphoryl 
chloride; the last substance is reduced to 3-aminoquinoline by tin 
and hydrochloric acid. 

{^Nitrobenzoyl chloride reacts with ethyl sodiocyanoacetate in 
the presence of ether to form, after treatment of the initial pro- 
duct with hydrochloric acid, ethyl o-nitrohenzoylcyanoacetate, 
K0./CgIT4’C0'CH(CN)*C02Et, needles, m. p. 91°, which is reduced 
and hydrolysed by boiling hydriodic acid and red phosphorus, 
yielding ethyl iodide, carbon dioxide, and 2'amino-4-hydroxy- 
quinoline. The aminohydroxyquinoline is converted by very dilute 
hydrochloric acid and alkali nitrite (1 mol.') into the imivoquin- 

’OH’ 

a yotamum salt, CgH^OgNgK, garnet-red needles, and a hydro- 
cMoride, C9H702N3,HC1, orange-yellow needles, yields 3-nitro-2;4- 
dihydroxyquinoline by warming with nitric acid (D 1'34), and is 
reduced by tin and 20% hydrochloric acid to the hydrochloride, 
colourless crystals containing IH2O, of a ha&e, C9H8O2N2, needles 
containing IH2O, not molten at 300°, which is probably 2-amino- 
3 : 4-dihydroxyquinoline. By trituration with hydriodic acid 
(h. p. 127°), the iminoquinisatoxime is converted into 2:^-diamino- 
^■hydroxyquinoline, flat needles ‘ (hydrochloride, CgIIgON3,2HCl, 
needles). 

The reduction of quinisatoxime by hydriodic acid or by tin and 
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20% hydrochloric acid yields the hydrochloride^ C9H8OgN£,HCl,H20. 
colourless needles, not molten at 285®, of : ^^rdthydroxy^ 

quinoline, microscopic needles, not molten at 280®. The base, 
which is also obtained by reducing 3-nitra-2 : 4-dihydroxy quinoline 
by tin and hydrochloric acid, forms a hydriodide, 
C9Hg02N^HI,H20, 

colourless needles, and an acetyl derivative, darkening above 200°, 
but not molten at 285®. C. S. 

Bases oi the Julolidine Type. J. von Braun, Karl H eider, 
and Wanda Wvczatkowska (Ber., 1918, 51, 1215 — 1227), — -Suck 
bases are of interest in connexion with the phenomena of steric 
hindrance in tertiary bases and the fission of hydrogenised indole 
and quinoline derivatives by sodium amalgam (von Braun, A., 1917, 
i, 282). 

CH. 

TAlolidine, — --.N (compare Bamberger and 

Sternltzki, A., 1893, i, 520), b. p. 156®/15 mm., cannot be prepared 
from tetrahydroqiiinoline and ethylene dibromide, but is produced 
by gently boiling a mixture of dihydroindole (1 part) and y-chloro- 
propyl bromide (6 parts) for eighteen hours. It forms a picrate, 
ra. p. 138®, and a methiodid^, and resembles dimethylaniline in ih 
j^haviour towards formaldehyde, yielding a viscous diphenyl- 
methane derivative, CHo(C]^H^oN) 2 , a^ud towards benz aldehyde in 
the presence of zinc chloride, yielding ultimately an intensely green 
substance. The methochloride exhibits remarkable stability 
towards 5% sodium amalgam, the rings being unbroken and lilol- 
idine being regenerated. This stability is in marked contrast to 
those of the methochlorides of tctrahydroquinoline and dihydro- 
indole, in which the rings are ruptured to the extent of 60% and 
25% respectively. 

2-Methyldibydroindole and y-chloropropyl bromide, boiled 
together for' four to five hours, yield 2-methyl~\-y~chloroprojn^ldi- 
hydroindole, C].->H,(5NC1, b. p. 172 — 175®/ 15 mm., but after eighteen 
,CH5 CHMe^ 

hours 2-methyl-UloIidine, CgHgv— - is obtained, h. p. 

^CHg-CF^-CH/ 

165t— 167®/15 mm., which forms a picrate, m. p. 140®, and a mefh- 
iodidc, m. p. 202®, resembles lilolidine in its behaviour towards 
formaldehyde and henzaldehvde, and the methochloride of which 
is mainly unrnptured by sodium amalgam, only about 10% of it 
being converted into a ha^e, colourless oil, b. p. 151°/ 

15 mm. (vicraie, yellow needles, m. p, 121®; pl-atinichloride, m. p. 
17V — 178®). This base, which yields a w -diamine by nitration and 
subsequent reduction, must be \ :2,-d4inet7iyl-7-n-'propyldihydr(h 
indole, because it is not identical with the only other substance 
possible, namely, %~n-7mopylkairoltne. The last -mentioned substance 
was synthesised as follows: o-Propyl aniline, obtained from tetra- 
hydroquinoliue through o-y-chloropropylbenzanilide, is converted by 
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(lie Skraup method into ^-p-o'pylquinolint, b. p. 142®/ 15 mm. 
(jtlatinichloride, m. p. 196°; jncratt, yellowish*red needles, ra. p. 
142°)> rnethiodide^ m. p. 136°, of which is reduced by tin and 
hTdrocliloric acid to ?rn-pro'pylkmrolme {picrate, m. p. 108 — 109°; 
iaiwkhloride, m. p. 164°). ^ 

Julolidine, prepared by Pinkus's method (A., 1892, 1491. For 
aro'e quantities of materials the time of heating must be prolonged 

0 ei^ht hours to prevent the formation of halogenated impurities^, 
resembles the lilolidines in its behaviour towards benzaldehyde and 
formaldehyde (the oily diphenyl methane derivative yields a dimeih- 

C 57 H 3 eN 2 ^ 2 > cnlnurless crystals, m. p. 228°), and forms a 
jjietlhodide much more readily than does 8-methylkairoline or 
diinetliyl-o-toluidine. The m.ethnchloride by reduction with 5% 
.cocliuin amalgam yields 63% of julolidine and 37% of a 6ase, 
b. p. 144 — 148°/ 23 mm. (picrate, yellow needles, m. p. 
189° decomposition beginning above 180°; platini- 
CHg chloride^ m. p. 191° ; methiodide^ colourless crystals, 
/\/\ m. p- 200°), which is not the expected 8-n-propyl- 

1 I CH^ kairoline, but appears to have the annexed formula. 

\ remarkable in that it contains a 10-ring, and is 

'V ^ a meta-bicyclic compound. It is a saturated suh- 
^ 2 Nile stance, yields tsophthalic acid by oxidation with alka- 
PH ’CH permanganate, does not condense with benzalde- 
^ 2 iiyde to give ultimately a green colouring matter, does 

not yield a meta-diamine by nitration and subsequent reduction,* 
and its methiodide, after treatment with silver oxide and distilla- 
tion, yields a hme, Ci 4 H 2 ^N, b. p. 117- — 11 8°/ 3 mm., which does not 
form crystalline salts, is unsaturated and is regarded as 
yheni/l-ri-propjldimeihylamine, OHo!CH'CHo‘ 0 (^H^*[CHo] 3 ’NMe. 7 . 

C. S. 

Proteinogenous Amines. I. Synthesis of yS-Iminazolyl- 
ethylamine [Histamine]. Karl K. Koessler and Milton Th. 
Hankb {/. Amer. Chem.. Soc., 1918, 40, 1716 — ^1726).— The method 
followed is based on that of Pyman (T., 1911, 99, 668), but several 
additions and improvements have been effected. Full descriptions 
are given of the preparation of acetonedicarhoxylic acid, dioximino- 
acetone, diaminoacetone stannichloride, diaminoacetone hydro- 
chloride, 2 - thiol - 4(or 5) - aminomethylglyoxaline hydrochloride, 
j4(nr 5)-hydroxymethylglyoxaline picrate, 4(or 5)-hydroxymethylgly- 
^xalin6 hydrochloride, and of iminazolylethylamine dichloride (hist- 
imine dichloride) ; the separation of methylglyoxaline and of gly- 
>xaliiieacetic acid is also described. One hundred and sixty-five 
frams of histamine dichloride are obtained from 4530 grams of citric 
icid. H. W. 

Phenomena of Luminescence in Pyrazoline Derivatives. 

Fiutz Straus [with Carl Muffat and W. Heitz] {Ber., 1918, 51, 
1457 — 1477). — In consequence of the striking ease with which 
pyrazolines are obtained directly by the action of phenylhydrazine 
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on phenyl styryl ketone, distyryl ketone, and ethyl y-ketx)-A‘’'-p^n^ 
adiene-ac'dicarboxylate, the intemiediary phenylhydrazones uoj 
being isolable, and of tlie phenomena of luminescence exhibited 
these substances, the reaction has been extended to include a series 
of substituted ketones and substituted hydraanes. It is found that 
pyrazolines are formed except (1) when p-nitrophenylhydrazine is 
used, (2) when an r^methoxy-group is present in the phenyl group o{ 
the ketone, and (3) when the phenylhydrazine and a phenyl group 
of the ketone both contain a halogen substituent; in these three 
cases the phenylhydrazones or substituted phenylhydrazones are 
stable, and require special treatment for their conversion into pyr- 
azoUnes. 

The following substances are described. The method of vor 
Auwers and Voss (A., 1910, i, 70), reduction by senium amalgam 
with, the formation of aniline, is used to distinguish the phenyl, 
hydrazones from the pyrazolines. 

l-a~Naphthyl~5-phe?iyl-Z-styrylpprazoUne, prepared from distyryl 
ketone and a-naphthylhydrazine in boiling alcohol, forms yellow 
needles with green fluorescence, m. p. 164°; the ^-naphthyl isomer- 
ide, m. p. 195°, has a similar appearance. S'Phenyhl-^hromo^ 
phcnyl-Z-'BtyrylpyrazoUne, prepared in glacial acetic acid .solution 
at the ordinary temperature, forms yellow needles with green fluor- 
escence, ra. p. 177°. Butyryl hetone p-nitrophenylhydrazmt, 
yellowish-red leaflets, m. p. 173°, yields p-phenylenedi amine by 
reduction with sodium amalgam, and is converted into I^-phenylA.-^ 
vitrophenyl-Z-styrylpyraioUne, yellowish-red crystals with intense 
green fluorescence, m. p. 204 — 205°, by boiling glacial acetic acid, 
Di -o- methoxystyryl hetone phenylhydrazone, brownish -yellow 
crystals, m. p, 142°, is converted into X-phenyt-b-a-meihoxyphenyV 
Z-o-7n.etlioxystyrylpyrnzoline, pale yellow crystals with greenish-blue 
fluorescence, m. p. 153 — 154’5°, in a similar manner. \~Phenyl-^-i^ 
m ethoxy phenyl-Z-'p-viethoxystyrylpi/razolinef prepared in boiling 
benzene, or, more simply, hot glacial acetic acid solution, forms pale 
yellow leaflets, m. p. 159°, which are so intensely fluorescent that 
they appear almost green. l-Phenyl-^-'p-dimethyla.minophenyl-Z-^ 
dimethylaminostyrylpj^razolhie forms yellow needles, m. p. 192®, 
which exhibit an extraordinarily intense green fluorescence. 

Di-o-chlorostyryl ketone, yellow needles, m. p. 125°, prepared from 
o-chlorobenzaldehyd© and acetone in 5% boiling alcoholic sodium 
methoxide solution, reacts with ^bromophenylhydrazine hy pro- 
longed keeping in glacial acetic acid in the cold to form the 
p-hromophenylhydrazoney C 23 HjjN 2 Cl£)Br, dark yellow crystals, m. p. 
145°, but yields by treatment with phenylhydrazine in boiling 
alcohol containing a little acetic acid \-phenyl-t-o-chlorophenyl-Z-o- 
chlorodyrylpyrazgline^ yellow needles, m. p. 145°, forming a green, 
fluorescent solution in alcohol, \~Phenyl-h~\H:hlorophenyl-Z'[- 
ohloroHyrylpyrazoline, m. p. 212°, forms yellow needles with intense 
green fluorescence ; its solution in concentrated sulphuric acid is so 
slightly coloured by ferric chloride that some doubt would exist as 
to the substance being a pyrazoline were it not that aniline is nof 
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produced by its reduction by sodium amalgam, Di‘^-chl(yroHyryl 
i^hromo^henylhydrazone^ yellow ne^les, m. p. 183°, which 
become brown in air, yields p-bromoanilin© by reduction with 
ge<liuni amalgam, and is converted into b-^chlorophenyl-l-'^-hromo- 
^]^^yiyl^%^^hloro^tyrylyyrazcXin^y yellow needles with intense green 
fluorescence, m. p. 173—174°, by boiling glacial acetic acid. 

Methyl 6-carhomethoxy-l-phenyl'pyrazoUne-^-acrylate, 


Cll(C(J2Me}*GH, 




_ ^>C*CH:uH‘CU2Me, 


u. p. 153°, yellow leaflets with a striking green fluorescence, is pre- 
>ared trom phenyl hydrazine and methyl y'Keto-A"’-p©ntadiene*ae-di' 
;arboxylate (^Straus, A., lyU4, i, 851) in boiling benzene. The ethyl 
jster, G17II20O4N2, yellow, fluorescent leaflets, m. p. y:i'5°, yields tne 
Kidi 0131112^4^3, yellow needles, m. p. 204° (decomp.), oy hydro- 
jsi8 witn aqueous-alcoholic sodium hydroxide on tiie water-bath, 
ibe preceding methyl ketopentadienedicar boxy late forms a phenyl- 
n^thylhydrazonej C1QH18O4N2, dark red crystals, m. p. 105°, and the 
ithyi ester forms a p-bromopfienylhydrazonej Ci7Hig04N2Br, reddish- 
fellow needles, m. p. 134°. 

When boiled with glacial acetic acid, the phenylhydrazones of 
)lienyl cinnamylidenem ethyl ketone and of dicinnamylidenemethyl 
tetone are converted respectively into substances, CgsHgoNg, coiour- 
,es3 crystals with faint blue fluorescence, m. p. 123 — 124°, and 
orange-yellow needles, m. p. 142°, which are not pyr- 
izoiines because they cannot be oxidised to the pyrazolinecarboxydc 
icids. 

Straus and Ackermann’s p-chlorophenyl p-chloroatyryl ketone 
>henylhydrazone (A., 1909, i, 489) is really l-phenyl-3 :5-di'p- 
hlorophenylpyrazoline, and Minnuni’s distyryl ketone phenylhydr- 
izone (A., 1900, i, 237) is 1 : 5-diphenyl-3-styrylpyrazoline. 

All the pyrazoliues examined exhibited the most intense fluores- 
:ence when exposed to Rontgen rays. An apparatus is described 
>y which several substances can be simultaneously but separately 
exposed to the rays with or without passage through zinc foil, and 
he intensities of the fluorescence compared with that of barium 
flatinocyanide. The fluorescence is still visible after the rays have 
massed through zinc foil O' 6 mm. in thickness. A new noteworthy 
act 13 that the fluorescence is observed, not only with the crystalline 
iubstances, but also with their solutions, the intensity being greatly 
nfluenced by the nature of the solvent. In the case of a 1% solu- 
ion of the ester of 5-carboxy-l-phenylpyrazoline-3-acTyUc acid, the 
solutions in alcohol and glacial acetic acid were only feebly fluores- 
cent, and the fluorescence was destroyed by interposing zinc foil 
)’2 mm. thick, but the solutions in carbon disulphide, benzene, and 
chloroform were intensely fluorescent, and a thickness of 1 mm. of 
nnc foil was necessary to destroy it. 

There is a noteworthy difference between the fluorescence of the 
t*3:5-trisubstituted pyrazolines excited by Rontgen rays and that 
^‘roduced by diffuse daylight. The excitation of Rontgen rays occurs 

c* 2 
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within narrow limits, and is eoiinected with, the presence of an 
unsaturated group (phenyl or carbonyl) in positions 3 and 5; if 
these positions are occupied by hydrogen or by an aliphatic group 
the pyrazoline fluoresces in diffuse daylight, but is unaffected by 
Ron%en rays. The effects on the intensity of the fluorescence of 
substituents in phenyl groups in positions 1, 3, and 5 are discussed. 
Tijie phenylhydrazones of unsaturated ketones are intensely 
coloured, but do not exhibit a trace of fluorescence. C. S. 

Preparation of Mercurous Amino-componnds. Schwkiz^ 
Sehum- & Impfinstitut (D.K.-P., 307893 j from Chem, Zenir, 
1918, ii, 693). — The compounds are prepared by the action of one 
or more molecules of a mercurous salt on l'phenyl-2 : 3-dimethyl-5. 
pyrazolone-4'Sulphonamide. The suhatance obtained wdth mercurous 
sulphate (1 niol.) is a greyish- white, crystalline mass, which darkens 
and swells when heated; it is specifically lighter than mercurous 
sulphate, and contains 40% of mercury. On treatment with alkali 
it yields a precipitate of mercury and a soluble mercuric amino- 
compound, which is precipitated by hydrogen sulphide after acidi- 
fication with hydrochloric acid. With two molecules of mercurous 
sulphate a complex sjihstancfi is formed. The compounds are stable 
in substance and also when emulsified with fats. They have marked 
bactericidal and spiril loci dal properties. H, "W. 

Salts of Heiianthin. Cuaules 11. Stakk and William 31. Dehs 
(J. Amer. Chem. Soc,, 1918, 40, 1573—1580). — Recent studies with 
methyl-orange (Dehn, A., 1917, i, 594) have led to the conclusion 
that colour changes in solution are largely or wholly independent of 
ionic concentrations. It has been suggested that the coloured solute 
forms additive compounds with acids, bases, or indifferent solvents. 
In the present communication it is shown that heiianthin forms salts 
with great ease, all of which can be interpreted as additive com- 
pounds. 

The heliantliin salts of l)ases were prepared (1) from aqueous solu- 
tions of heiianthin and the free base, (2) by aouble decomposition 
from methyl-orange and the salt of the base, (3) by adding helian- 
thin to the pure liquid base, and (4) by treating heiianthin with 
an excess cf the base dissolved in absolute ether. In the preparation 
of heiianthin salts witli acids, the presence of water must be 
avoided; the salt is conveniently obtained by dissolving heiianthin 
in excess of the warm acidic solvent and subsequently adding ether. 

Sa.lts of heiianthin prepared in aqueous solution wdth inorganic 
bases always contain two molecules of water to each heiianthin 
residue. The salts in de witli ammonia or volatile organic bases 
give free heiianthin when heated; those containing the coloured 
ions Cri', Cu^^, Co'’' , FeJ' or give no evidence of the pres- 
ence of these ions if they are judged only by the colour; when 
dehydrated, all heiianthin salts containing the bivalent and ter- 
valent metals, but not the univalent metals, tend to form the colour 
of heiianthin itself- The salts of organic bases are always additive 
compounds of the type C14H14N3SO3H base. The salts with the 
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ollowing metais or bases are described : Aluminium^ golden, rhombic 
jates; ammonium, m. p, 225'^, large golden-red, rhombic plates; 
IfjAum, golden-brown, rhombic plates; cadmium y golden-red rhom- 
[jic plates; caldumy orange needles and rhombic plates; chrommm, 
(Toldeu-brown, rhombic plates; cobalt, golden-red, hexagonal and 
rhombic plates; copper, pale golden-brown, rhombic plates; ferrous, 
lii. p. 209°, golden-brown, rhombic plates; ferric, reddish-golden, 
ine<^ular and rhombic plates; leady hrowii masses and irregular 
plates; viagnesium, reddish-gold, hexagonal and rhombic plates; 
inanganese, pale reddish-gold, irregular and rhombic plates; siher, 
dull brownish-red needles ; sodium, m. p. 224® ; nickel, light golden- 
red hexagonal and rhombic plates; potassium, orange, hexagonal 
plates, m. p. 300®; strontium, brilliant orange, rhombic plates and 
needles; uranium, orange-red, rhombic plates; zinc, golden-brown, 
rhombic plates, m. p. 241° ; aniline, golden-orange, prismatic flakes 
and needles, m. p. 211°; benzidine, golden-brown, irregular and 
rectangular plates and needles, m. p. 198° after changing at 194°; 
hrucine, orange, prismatic needles, m. p. 224°; cinchonidine, light 
vellow, prismatic needles and irregular plates, m. p. 155° after 
changing at 146°; dimethylaniUne, needles and hexagonal plates; 
meth/laniJine, thin, golden-brown prisms and rhombic and hexa- 
(Tonal plates, m. p. 167°; morphine, bright orange, irregular plates 
and sheaves and wart-like masses of prisms, m. p. 219°; a-naphth/l- 
amine, dull brown needles, m. p. 211°; Bmavhthylamine, brownish- 
yellow, thin, irregular plates, m, p. 209°; phenylhydrazine, orange 
needles and rectangular plates, m. p, 165°; (t^picoline, dark 
hrownish-red, rectangular and octagonal plates, m. p. 180°, after 
elian?ing at 157°; vUveridiae, bright orange, octagonal and irregu- 
lar plates, m. p. 223°; auinine, orange, amorphous mass, m. p, 
158°: quinoline, orange-red prisms and octagonal plates, m, p. 194°; 
^irychnine, golden-orange prisms and rectangular and irregular 
plates, m. p. 254°; tytolmdine, orange-red, prismatic needles, m. p. 
"103°; m-tolnidine, ^Iden-yellow needles and irregular plates, ni, p. 
202 °. 

Heliahthin phenol ate forms dark purple prisms, in. p. 200°, 

The solubilities of the salts in water and their behaviour when 
heated are recorded in a series of tables, for which the original 
mist he consulted. H. W. 

Synthesis of some New Substantive Dyes derived from 
Senzidine-Sulphone. Hugh Ryan, Joseph AlGxVR, and Philip 
) Connell (Froe. Hoy. Irish Acad,, 1918, 34, (B), 85 — 96). — A 
'eries of dyes of the benzidine type has been prepared by coupling 
lydroxy- and amino-compounds >vith the tetrazo -derivative of benz- 
diue-sulplione-disulphonic acid. The dyes have been isolated in 
die form of pure sodium salts; they act as direct dyes towards 
vOtton and the colours are unaffected by washing. Products have 
l>«eti obtained with the following substances, the shade obtained 
cotton being placed within bra{5kebs : naphtliionic acid, dull blue, 
funorphons powder (purple); )S-naphthylamiiie, red, amorphous 
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powder (violet-red ) , a-naphthylamine, dark red powder (navy blue)- 
salicylic acid, reddisb-brown powder (orange); acid, reddish- 
blue powder (violebred); “ S ”' acid, red, amorphous powder (pink); 
“H" acid, dark blue powder (light blue); ^-naphthol-B-monosul- 
phonic acid, dark blue, amorphous powder (light purple); catechol, 
dark blue powder (light brown) ; resorcinol, dark blue powder 
(maroon) ; quinol, brown powder (buff) ; pyrogallol, chocolate-brown 
powder (buff) ; gallic acid, dark brown powder (light brown) ; sulph- 
anilic acid, orange-red, amorphous powder (canary-yellow); 
methylaniline, dark blue powder (deep purple). H, W. 

Influence of Substituents on Reactions. II. Rate of 
Reduction of Polymethylphenylhydrazines. Hartwig Franzex, 
Arvid Onsagek, and Gunnak Faerden (7. pr, Chem., 1918, [ii], 
97, 336 — 352. Compare A., 1918, i, 456). — Continuing the p-re- 
vious investigation, the authors have examined the rate of reduction 
by stannous chloride and hydrochloric acid of phenylhydrazines con- 
taining several nuclear methyl substituents. In the case of the 
dim ethyl phenylhydraziiies the series, arranged in order of decreas- 
ing ease of fission, is precisely that which would be predicted from 
the previous results, the values of the constant being: 2 : 6-di- 
methyl phenylhydr a zine, 4'19; 2:4-, 2*49; 2:3-, 0*130; 2:5-, 0*107; 
3:4-, 0*102. The 3:5-compound has been only provisionally 
examined, and its rate of reduction appears to be less than that of 
the 3 : 4-compound. 

The only trimetliylplieiiylhydrazines that have been examined are 
the 2:4:6- and 2 :4 : 5-compounds. The entrance of yet another 
methyl group still further increases the ease of fission by stannous 
chloride and hydrochloric acid. These two compounds are reduced 
so rapidly at 100° that measurements cannot be made. At 80° the 
y value of the former is 3*99 and of the latter 1*05. These values 
will be about six times as great at 100°. so that at this temperature 
2 :4 : B-irimethvlphenylhydrazine is reduced aoout six times more 
rapidly than 2 : 6-dimethvlphenvlhydrazine and about 1200 times 
more rapidly than phenyl hydra zine itself. 

The striking parallelism traced between the rate of reduction of 
substituted phenylhydrazines and the rate of dehalogenation of 
correspondiiigly substituted halogenobenzenes by hydriodic aci3 
(lot', cit.) is still more evident in tlie case of the dimethylphenvl- 
liydraziiies and the iododim ethylbenzenes. After boiling with 
liydriodic acid for five hours the amounts of xylene obtained are: 
from 2-iodo-l : 3-dijiicfiiylbenzene, 80%; from 4:1:3-, 60%; from 
3:1:2-, trace ; from 3:1:4-, trace ; from 1 : 3 : 5-, 0%. 2-Iodo-l ; 3 : 5- 
trimethy] benzene yields 50% of mesitvlene after boiling for five 
hours and 90% after being heated at 140° for five hours, the coite- 
si^nding values for 5-iodo-l :2 : 4-tnmethylb€n2ene being 0% and 
85% of ^it-cumene respectively. 

Tbe polymethylphenylhydrazines required in the investigation 
were prepared bv reducing the jdi^zonium chlorides with stannous 
chloride and hydrochloric acid. Tn several cases the yields were 
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very bad, as low as 7'5%, in consequence of the reaction AiNgCJl-f 
2 H=ArH+N 2 + HCI becoming the main reaction. A relation was 
found to exist between the fate of reduction of the polymethyl- 
phenylhydrazinea and the tendency of the corresponding diazonium 
chlorides to yield the phenylhydrazine or the hydrocarbon and 
nitrogen on reduction; the more easily the phenylhydrazine is 
reduced the greater is the tendency of the corresponding diazonium 
chloride to yield the hydrocarbon and nitrogen on reduction. 

^Xylylhj/drazine, colourless needles, m. p. 108°, forms a hyd/ro- 
f^]iloride, colourless leaflets, m. p. 208°, htnzylidtnt derivative, 
CgHsMeg'NH'NlCHPh, yellow crystals, m. p. 68°, ^-ani&ylidtne 
derivative, dark yellow, crystalline powder, m. p. 98°, and dihenzoyl 
derivative, CftHsMe^'NBz’NHBz, colourless, crystalline powder, 
ni p 198°. Pyruvic acid ^~o~xylylhydrazone, 
COgH-CMe-N-NH^CgHaMeg, 
forms yellow leaflets, m. p. 166°. 

*2t‘A:^-Trimethylphenylhydrazine hydrochloride forms faintly 
yellow leaflets. C. S. 


JThis substance, previously prepared by Biilow 


Synthesis of New Chloroarylhydrazones of Oxalomono- 
ester and -mono-amide Acid Chlorides and of the Corre- 
sponding Nitriles. Carl BClow and Richard Engler (Ber., 
1918, 51, 1246 — 1270). — In consequence of its decomposition by 
heat into carbon monoxide and ethyl malonate, ethyl oxalacetati 

CH—CO Et 

is represented by the aliphatic cyclic ” structure, CO<^ i 

C(OH)’()Et 

(compare Billow and Huss, A., 1918, i, 314) ; citric acid, ethyl 
acetonedicarboxylate, ethyl formylacetate, ethyl acetoacetate, and 
acetylacetone are represented by similar 3-ring and 4 -ring struc- 
tures containing the group •C!HrC(OH)* similar to that in 
j8-napbthol, and therefore reacting with diazonium salts. Ethyl 
o-tolueneazoacetoacetate, for example, is represented by the formula 

CH--C(OH)-OEf 
and Schaub (A., 1908, i, 704), has m. p. 52° (Biilow and Schaub give 
67°), yields the corresponding 'potassium salt, yellow needles, by 
hydrolysis with boiling 1% potassium hydroxide, and by treatment 
with concentrated nitric acid and subsequently with water is con- 
verted into nitrated o-toluenediazonium nitrate and ethyl acetoace- 
tate. When treated with concentrated nitric acid in cold glacial 
acetic ccid solution, however, it yields ethyl nitro-o-tolueneazoaceto- 
acetate, needles, m. p. 135 — 136°, since the product and hydrazine 
hydrate in hot glacial acetic acid yield i-1-nitro-o-tolueneazo-%~ 
mtikylpyrazd'one, yellowish-orange needles, m. p. 223 — 224° 
(decomp.). To azopyrazolones the authors 
give the formula (annexed). By chlorina- 
tion in cold alcoholic solution and repeti- 
tion of the treatment on the initial pro- 
duct in warm alcohol, ethyl o-tolueneazo- 
acetoacetate yields ethyl a'chJoroylyoxytnte 


^0— -NH 
D CHj 

'^C(OH)-NH 
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b-chloro-fytolylhydrazone, C0HgM©Cl*NH’NICCl*CO2Et, colourless 
needles, m. p. 110°, which yields 5-chioro-o-toluidin© by reduction 
with hydrochloric acid and zinc dust, and is converted by potassiuna 
cyanide in aqueous-alcoholic solution into ethyl a-cyanoglyoxylati 
b-chloro~Q-tolylhydrazoney CgH3MeCl*NH‘NIC(CN)'C02Et, golden- 
yellow needles, m. p. 163-5°, identical with the substance prepared 
by condensing diazotised 5-chloro-o-toluidin© and ethyl cyano- 
acetate* The product obtained by the latter method is a labile 
form, which changes at its m. p., 106’5°, into the stable form, m. p. 
163-5°. Ethyl o-cliloroglyoxylafce S-chloro-o-tolylhydrazone resem- 
bles ethyl o-tolueneazoaceto acetate in its behaviour with concen- 
trated nitric acid and exhibits halochromy when dissolved in con- 
centrated sulphuric acid, the solution developing an intense yellow 
colour, which changes very rapidly to a dirty brownish-green, and 
regenerating the original substance on the addition of water. Ethyl 
o-cyanoglyoxylate 5-cbloro-o-toIylhydrazone, by treatment with 
concentrated nitric acid at about 40—50° and subsequently with 
water, yields a nitrated product, m. p. 121 — 122°, together with a 
comparatively large amount of a diazonium nitrate. 

By treatment with 96% alcohol and aqueous ammonia, ethyl 
o-tolueneazoacetoacetate yields, in addition to a small amount of 
the ammonium salt, m. p. 202° (decomp.), o-tolueneazoacetoaceU 
amide, golden-yellow needles, m. p. 142°, which yields mfro-o- 
tolueneazoacetoaeetamide, m. p. 243 — 244°, and only a trace of a 
diazonium salt by treatment with concentrated nitric acid at about 
45°. The preceding ammonium salt yields o-toluenenzoacetoacetie 
acid, greenish-yellow needles, m. p. 137—138°, by treatment with 
glacial acetic acid. 

Ethyl p-tolueneazoacetoacetate is very readily converted into tlie 
corresponding ’potasmim salt by boiling 1 — 2% potassium hydroxide 
and resembles the ortho-iso meride in its behaviour towards concen- 
trated nitric acid, yielding partly a diazonium salt by fission and 
partly ethyl nitro-^-tolueneazoaceioaceioie^ m. p. 143 — 144°, which 
is converted into i~niiro-'gd,olueneM 20 -?,~mefhylj>yrazol()ne, m. p. 
2.34°, by hydrazine hydrate in glacial acetic acid solution. 

Ethyl a-chloroqlyorylnte Z-chloro-\i-tQlylhydrazone, m, p, 100°, is 
prepared like the preceding o-tolvl isomeride, but when chlorinated 
in car Don tetrachloride at 0° etliyl y>-tolueneazoacetoacetate yields 
fthyl a-cMornylyoxjdafr \)-tolylhydrazone^ colourless needles, ni. p. 
101 — 101-5°. Both these hydrazoiies yield diazonium salts hy 
treatment with nitrh^ acid. The former reacts with potassium 
cyanide to form ethyl (x-ryauoaltiorylaic. ^-cldoro-^-tolylhydrazonr , 
golden-yellow needles, m. 160°. which undergoes both nitration 
and fission bv treatment with nitric acid, and in cold, alcoholic sus- 
pension reacts with chlorine in a unique manner, yielding 3-clilor(v 
yvtohieneiiiazonium chloride, ammonium chloride, and the decom- 
position products of ethyl hvdrogen dichlordmalonate. Ethyl 
o-chloroglyoxylate 3-chIoro~p-tolvlhvdrazone yields 3-chloro-p-tolu- 
idine hy reduction with hydrochloric acid and zinc dust. Ethyl 
a-cyanog1yoxyhitc 3'rlilorn'//-tolylliydrazotie lias also been prepared 
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)jy condensing diaz»tised 3-chlor<5-2>‘toluidme with ethyl cyano- 
jcefcate. 

^Tolueneazoacetoacetamide^< prepared by treating an alcoholic 
solution of ethyl p-tolueneazoacetoacetate with a large excess of con- 
u<entrated aqueous ammonia, forms pale green leaflets, m. p. 173°, 
vields nitro-p-tolueneazoacetoacetamidef m. p. 211 — 212°, and a 
little diazoniuin salt by treatment with concentrated nitric acid, and 
yields by chlorination in boiling alcoholic solution a-chloroglymyl- 
tnnule ^-chloro-'G-tolylhydrazone^ CgHgMeCl’NH'N’CChCO'NHo, 

/NH=CC1. 

colourless needles; the constitution CjjHgMeCbNPI^^jj is sug- 
gested to account for the absence of colour. C. S. 

Preparation of Bromolecithalbrnnin and Bromolecithin. 

pETEB Bergell (D.R.-P., 307490; from Chem. Zentr.^ 1918, 
ii, 494 — 495). — Lecithalbumin is treated with bromine in anhy- 
drous, indifferent organic solvents, and, when required, the bromo- 
lecithalbumin is decomposed into bromolecithin and albumin accord- 
ing to the method of converting lecithalbumin into lecithin. Bromo- 
lecithalhumin is a pale yellow, almost odourless powder with a 
faintly acid taste and reaction; it contains about 16'6% of bromine. 
Tt is transformed by methyl or ethyl alcohol, slowly in the cold 
more rapidly on warming, into albumin and hromohdfhin contain- 
ing up to 25% of bromine. H. W. 

The Relationship between Diastase, Peroxydase, and 
Catalase. H. Maggi {Helv. (Jhim. Acta^ 1918, 1, 433 — 451). — 
The simultaneous presence of peroxydase and catalase activity in 
many fennents has been attributed by Woker (A., 1917, i, 447) to 
the presence of an aldehydic group which unites with hydrogen per- 
oxide to yield a secondary peroxide, 0H*CHR*0»0H, which has 
more powerful oxidising properties than hydrogen peroxide itself 
and also reacts with an excess of the latter to yield oxygen. The 
author has examined the question of the possibility of the aldehyde 
group being able to exert diastatic action, in addition to peroxydis- 
ing and catalytic action, and suggests that the mechanism would 
consist in the alternate addition (to form a hydrate) and elimination 
of water. 

The action of mixture - of starch and formaldehyde has been 
investigated by the capillarity method ; the presence of dextrins is 
detected by means of iodine and of sugars by Pehling’s solution. 
The results show that the behaviour of formaldehyde towards starcli 
closely resembles that of diastase. One considerable difference, the 
recurrence of the blue coloration with lapse of time in the case of 
mixtures of formaldehyde and starch, has been further investigated. 
The phenomenon appears to be due to the formation of unstable 
iodine derivatives of formaldehyde or of the achroo dextrins which 
gradually eliminate iodine. The following conditions are neces- 
sary: (i) unchanged starch, and (ii) a substance capable of liberat- 
ing iodine, must be present; if these conditions are fulfilled, any 
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elimination of achroodextrins Ky combination, fission, or by any 
other method can restore the blue colour to the solution, H. W. 

Nitro- and Amino-arylnrsinic Acids. Walter A. Jacobs, 
Michael Heioelbergeu and Ida P. Rolf (.7, Amcr. Ghem. 5oc., 
1918, 40 , 1580— 1590).— The preparation of a number of nitro- and 
amino- arylarsinic acids is described ; the nitro-compounds are 
generally obtained by Bart’s method (D,R.-P., 250264), in 'which 
a diazo- or uodiazo-group is replaced by the arsinic acid residue. 
This procedure is particularly serviceable "with o- and ^nitroamines ; 
with m-nitroamines, on the other hand, the yields are poor, though 
better with m-nitrotolui dines than with m-nitroaniline. Reduction 
of the nitro- to the ami no -group without disturbance of the arsinic 
acid residue is conveniently effected with cold, alkaline ferrous 
hydroxide solution (compare Benda, A., 1912, i, 63). The following 
compounds have been prepared by these methods: — o-nitrophenyl- 
arsinic acid, N02-CeHi-AsO(OH)2, m. p. 235—240® (decomp.) 
[compare Bart, loc. cit.] ; o-ami nophenyl arsinic acid (compare Benda, 
?oc. cif.), needles, m. p. 153°; m-aminophenylarsinic acid (compare 
Bertheim, A., 1908, i, 590; Bertheim and Benda, A., 1912, i, 62), 
colourless, rhombic prisms, m. p. 213 — 215® (decomp.); j^nitro- 
phenylarsinic acid (compare Bart, loc, cit,), pale yellow aggr^ates 
of minute leaflets, which do not melt below 275®; p-aminopbenyl- 
-arsinic acid; 2 nitro jy-tolylar si nic add, faintly yellow, minute rods, 
m. p. 255 — 260® (decomp.); 2'«mmo-p-<oZyZnmmc acid, colourless 
needles, m. p. ,180®, after softening and darkening; Q-mtro-<htolyh 
arsinic acid, pale yellow needles decomposing at 228—230®; C-amtno- 
o-tolylarsinic add, rosettes or plates decomposing at 175 — 180®; 
5 -nitro-p-tolyl arsinic acid (compare Michaelis, A., 1902, i, 411), 
cream-coloured needles which do not melt below 285®; b-arntTw-^- 
tolylarsinic acid, microscopic needles, m. p. 172 — 175®; 5-nitro-o- 
tolylarsinic acid (compare Karrer, A,, 1915, i, 333), m. p. 261 — 263® 
(decomp.), after melting or changing in appearance at about 225° 
according to the rate of heating; 5'amino-o-tolylarsinic acid, cream- 
coloured prisms decomposing at 235—245°; A-nitTo-o-tolylardnic 
add, minute needles, m. p. 235 — 240® (decomp.); 4:-amino-o-tolyl- 
arsinic acid, microscopic needles, decomposing at 222 — 224° (Benda 
and Kahn, A., 1908, i, 591, give 180°); i-nitro-i^xplylarsinic acid, 
yellow crystals, m. p. 290® (decomp.), which is not identical with 
the substance obtained by Afichaelis {loc, cit.) by the nitration of 
;>xylyl arsinic acid; 4-amino-p-xylylarsinic acid (compare Benda and 
Kahn, loc. cit,), colourless platelets, m. p. 213 — 214® (decomp.); 
3-amino-4-hydroxypheny!,xrsinic acid, decomposing at 290® after 
darkening and softening at about 220®. H. W. 

Silicon-Hydrocarbons with Nuclei containing Halogens, 
and their Use in Syntheses . Gerhard GrOttner and Marianne 
Cauer {Ber., 1918, 51, 1283—1292. Compare Gnittner and 
Krause, A., 1918, i, 132). — An extension of the earlier work. 
Trichloro-p-bromophenylmonosilane reacts with alcohols to form 
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esters of tiie type C5H4Br *81(011)5, wliich. react with magnesium to 
form organo-metaUio derivatives of UtUe value for synthetic pur- 
poses. The fnethyl ester, C8H4Br*Si(0]9e)3, has b. p. 136®/ 
I3'5 mm., 0^ 1-3525, Df 1-3493, Ji, 1*50791 1-51210 and n. 

1*52296 at 16-5®; ester, b. p. 149-150712 mm., Df® 1-2276, 
Of 1-2244, 1-48872, 1-49247, 1-50206 at 15-4® ; propyl ester, 

b. p. 175—176714 mm., Df* M564, Df 1-1553, n„ 1-48144, ii,, 
1*48497, 71^ 1-49386, 1-60129 at 16-6*^; isobtUyl ester, b; p. 

190— 191714 mm., 1*0949, Df 1*0923, 1-47531, 1-47865, 

K, 1*48698, and 1-49424 at 14-9® (all densities are i-educed to 
vacuum standard). 

The magnesium compound of j?-bromophenyltriethylmonosilane (k)c, 
cit.) reacts badly with formaldehyde, smoothly with acetaldehyde (not 
paraldehyde), and tolerably well with higher aldehydes to form 
alcohols of the type SiEtj'CgH4'CHR*OH ) the ethanol has b. p. 
173^174®/14-5 mm., Df'^ 0*9601, Df 0-9596, n, 1-51404, 1-51822, 

n. 1*52885, l‘538l0 at 17*2®; the propanol has b. p. 185716*5 min., 

or 0-9603, Df 0-9575, n, 1-51243, n^ 1-51661, 1-52734 at 18*0® ; 

the n-6wtao/ has b. p. 199— 201“/21 mm., Df 0-9546, Df 0-9491, 
11 1-50373, Wj) 1*50754, 1-51737; the hob 2 Uanol has b. p. 

190--192®/iamra., nr 0-9535, I)f 0*9512, n, 1-50820, 1-51212, 

11 ^ 1-52331 at 19*2^ By heating with fuming hydrochloric acid in a 
sealed tube at 90'^, the ethanol gives a good yield of triethylsilicol, 
b. p. 70-5®/16*5 mm., Of 0*8650, Df 0-8647. n, 1*43393, 1-43639, 

n, 1-44228, 1*44675 at 16-5° 

The magnesium compound of p-bromophenyltriethylmonosilane 
reacts with silicon tetrachloride in ethereal solution to form tri- 
chloro-^-triethylsilylphenylmonosilaney SiEt3*CgH4'SiCl3, h. p. 
173 — 176®/13'5 mm., a colourless, highly refractive oil which has 
an offensive odour, fumes in air, and is at once hydrolysed by 
water. It reacts -with magnesium ethyl bromide in ether to form 
his'p'triethylsilylbenzene, CgH4(SiEt3)2, b. p. 195 — 196°/16‘5 mm., 
Df* 0-8989, Df 0-8967, n\ 1-50555, 1*50942, 1-51945, 

1*52788 at 15 ‘7®, a colourless, mobile, not unpleasantly odorous 
liquid, which is converted by bromination in the presence of an 
iron catalyst into p-dibromobenzene and bromotriethybnonosilane. 

The interaction of magnesium p-bromophenyl bromide and phenyl - 
trichloromonosilane in ether leads to the formation of phenylr'^^-hronw- 
phenyldiehloromonosilane, CgH^Br-SiPhCI.,, b. p. 199— 200°/ 14 mm., 
Df* l-r>019„Df 1-5005, 71, 1-60294, %1-66921, w^l-62531, 1-63953 

at 19°, which is converted by ethyl alcohol into thediei/ioxy-compound, 
CgH,Br*8iPh(OEfc)„ b. p. 201717 mm., Df* 1*3474, Df 1-2488, 
n, 1-54525, 1*55031, 1*56322, 1-57467 at 19°, and bisethoxy- 

pkenyb-p-hromophenyldisibxane^ (CflH4Br*SiPh*0Et)20, b. p. 
317—318720 mm., Df 1-3350, Df 1-3369, n, 1*57867, 1*58437, 

1*59895, n 1*61146 at 18-6°. Phenyl-p-bromophenyldiethylmono- 
sila7ie, CgH^Br-SiPhEtg, b. p. 203— 203-5713 5 mm., Df ' 1-2156, 
Df 1-2153, 1-57794, 1*58351, 1*59781, 1-61035 at 17-9°, 

and phenyl~p~ethylphenyldiethylmo7iosilanef CgH^Et-SiPhEtg, b. p. 
169~-1707U mm., Df <> 0-98403, Df 0-98310, n, 1-55716, 1-56225. 
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1*57559, 1-58713 at 16*8° are obtained by the interaction of 

magnesium ethyl bromide and phenyl-p-bromophenyldichloromonosilane 
in ethereal solution, the 'product after distillation of the ether being 
heated at about 140^ for three liours and then decomposed in the 
usual manner. Similarly, the product from magnesium ethyl bromide 
and trichloro-^-bromophenylmonosilane, after being heated at 180® 
for ten hours and then decomposed, yields ^-ethylphenyltriethyl- 
mono.^ilane, b. p. 1 17 — 118°/18 mm., Df^O'8969, Df 0-8950, 1*50272, 

1*50671, Hs 1*51697, 1*52583 at 20*7° C. S. 

Organic Lead Compounds. VIII. Mixed Lead Aryl 

Alkyls of the Type PbArRg. Oerhakd GrOitnek and Gertrud 
Gruttner [Ber., 1918, 51, 1293 — 1298). — Such substances are 
obtained in accordance with the equation PbRgX + MgArX 
PbArRj-fMgXg, where X is a halogen atom; the diaryl hydro- 
carbons which are formed as by-products can be removed by freez- 
ing or by fractional distillation. Lead aryl trialkyls are colour- 
less, refractive, faintly odorous oils which in the presence of air 
and in diffuse daylight do not decompose in the course of many 
months. They decompose above 200° with the separation of lead, 
and by treatment with bromine in ether at —75° lose the aromatic 
group, and sometimes also an alkyl group to a slight extent, lead 
trialkyl bromides and lead dialkyl dibroinides being formed. The 
latter is the main product in the case of lead benzyl triethyl. 

The following are described. Laad 'phanyl trimethyl, b, p. 
104°/i;j mm., Df' 1*7342, Df 1*7376, n, i*5753, 1*5816, 1*59S8, 

Uy T6138 at 23*7° ; le-ftd \i-tolyl trmmthyi, b. p. 118 — 11 9°/ 13 mm., 
Df 1-6826, Df ' 1G812, n, 1‘5672, n,, 1*5732, 71 ,, 1*5S95, 1*6039 at 

20*0°; lead i)4ohjl trunelhyJ, b. p. 117*5 — 118°/13 inm., Df'^ 1*7395, 
Df 1-7408, ft, 1*5734, 1*5793, 71 ^ i*59o4, 11 ^ 1*6095 at 21*4°; lead 

phenyl triethyl, b. p. 135°/12 mm., Df' 1*5920, Df 1*5931, 71 , 1*5698, 
I?!, 1*5757, 71 ^ 1*5917, 71^ TG057 at 21*1; lead ^-tolyl triethyl, b. p. 
154 0°/13 mim, Df® 1*5237, Df 1*5262, Df 1’.5281, 7i, 1*5629, 
1*5686, 7ifl T5842, 71 ^ 1*5979 at 22*0''; lead odolyl tiicthyl, b. p. 
153-5®/13 mm., Df ' l*5S39, Df 1*5853, ii, 1*5682, iij, 1*5740^ 1*5897, 

71, 1-6035 at 21*5°; lead berizyl triethyl, b. p. 149— 150*5®/13 mm., 
Df 1-5374, ^ 1*5843, appears to decompose slightly during distilla- 

ion, some dibenzyl being formed. 

Lead d-naphthyl triethyl loses naphthalene at its b. p. 176®/ 13 mm. 
Lead benzyl trimethyl decomposes at 124®. C. S. 

Organic Lead Compounds. IX. Lead Triphenyl Haloids. 

Gerhard Gruttner 1918, 51, 1298 — 1303).^ — An ethereal 

suspension of lead tetraphenyl in ether reacts with bromine *at 
about —75° to form essentially a mixture of unchanged material 
and lead diphenyl dibromide, only about 10% of lead tripheiiyl 
bromide being formed. This result is doubtless to be attributed 
to the easy solubility of the monobromide and the sparing solu- 
bility of lead tetraphenyl, in consequence of which the first, when 
formed, is more readily attacked than the latter. When pyridine 
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at -50° is used instead of ether (compare Krause, A., 1918, i, 415), 
an almost quantitative yield of lead iriphenyl bromide, PbPhgBr, 
colourless needles, m. p. 166°, is' obtained. It is converted into the 
iodide, PbPhgl, pale yellow prisms, m. p. 142°, by aqueous 
potassium iodide, and into the oxide by cold 10% aqueous alkali 
hydroxide. The oxide is converted quantitatively into the chloride^ 
pbPhgCl, colourless needles or prisms, m. p. 206°, by 15% hydro- 
chloric acid at the ordinary temperature, and from a concentrated 
alcoholic solution of the latter, hydrogen sulphide precipitates the 
(PbPh3)2S, as a white precipitate. C. S. 


Physiological Chemistry. 


The Consumption of Oxygen and Production of Carbon 
Dioxide in the Blood of Dogs. I. L. Berczeller (Biochem. 
UiUch‘, 1918, 90, 294 — 301). — Sterile blood was kept under mer- 
cury or paraffin at 38°, and when fresh, and after keeping for vari- 
ous intervals, the oxygen and carbon dioxide were estimated by Bar- 
croft’s method. The production of carbon dioxide was generally 
found to be greater than the oxygen consumption. Similar experi- 
ments were carried out in the presence of dextrose. Here, again, 
there was no direct relationship between oxygen consumption and 
carbon dioxide production. There was a- much larger oxygen con- 
sumption and carbon dioxide production than in normal blood. 

S. B. S. 

Analysis of Blood Gases. II. Haemoglobin as an 
Indicator . The Theory of Indicators . H. Straub and 
Klothilde Meier {Biochem. Zeifsch., 1918, 90, 305 — 336). — There 
is a discontinuity of the curve expressing the amount of carbon 
dioxide taken up by the blood (hsemolysed by saponin freezing, etc.) 
plotted against the carbon dioxide tension. This discontinuity does 
not follow the ordinary laws of mass action, but begins when 
Pn~7'0, at which point one molecule of carbon dioxide is taken up 
by one molecule of hsemqglobin. This indicates that when pyf'7>7'0 
the hsemoglobin molecules carry a negative charge, which they lose 
as soon as p^ — 7. Wlien 7?^ = 6*39, a second point of discontinuity is 
reached in the curve, which indicates that at this point the haemo- 
dobin molecules acquire a positive charge. These phenomena are 
fisplalned in reference to the charges carried by the colloidal par- 
ticles, and not by the laws of mass action, for the position of the 
bends in the curve depends also on the presence of other ions than 
those of hydrogen. Univalent anions and cations, and bivalent 
rations exert no influence on the position of the bend; tervalent 
unions shift the position of the first bend from 27^ = 7*00 to = 6‘80, 
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and are without action on the position of the second bend, Ter- 
valent cations also exert a strong influence on the position. The 
application of these facts to the use of haemoglohin as an indicator 
is discussed. S. B. S. 

The Influence of Narcotics on the Permeability of, 
Blood-corpuscles for Dextrose and Carbamide. GERiRun 
Katz (^Biochem. Ztit^ch,, 1918, 90, 153 — 165). — The entrance of 
dextrose into human blood corpuscles is not inhibited by the nar- 
cotics heptyl alcohol and thymol. The entrance of carbamide into 
ox-corpuscles is delayed by thymol, S. B. S. 

The Part Played by Acid in Carbohydrate Metabolism. 
III. Acid and the Glycogen of the Muscles, H. Elias and 

E. S’cHUBERT {Biochem. Zeitsch., 1918, 90, 229 — 243). — The glyco- 
gen content of the muscles of dogs’ legs differs, the right from the 
left, by about 2 — 3% in the mean. Interarterial injection of lactic 
acid over several hours does not reduce to any appreciable extent 
the amount of glycogen ; the muscle glycogen appears to be far more 
resistant to external stimuli than does the liver glycogen. 

S. B. S. 

Salivary Amylase. I. A Preliminary Experimental 
Study of its Stability in Saliva. Bollix C. Myers and 
Leonard C. Scott (J. Amer. Chem. Soc,, 1918, 40, 1713 — 1716),— 
Salivary amylase in sterilised saliva without preservative is found 
to be relatively stable for a year. The relative stability may vary 
from practically no change to that of more than 50% of its former 
amyloclastic activity, the variation depending probably on alight 
differences in the composition of the saliva. 

The causes which lower the stability of salivary amylase in saliva 
are not solely the degrading action of bacteria, mould spores, yeast 
plants, and special preservatives. The inherent chemical weakness 
of the enzyme molecule must be taken into account, which weakness 
may be increased by the maintenance of temperatures from 18° to 
30°. by diffused light and hy compounds in the saliva. 

Salivary amylase in saliva is relatively stable for a year when 
preserved with toluene, thymol, and chloroform. Toluene has the 
least destructive action on the enzyme, and thymol and chloroform 
follow in order. 

Saliva may be kept for two and a -half years under the ordinary 
laboratory conditions without preservative, and may still show a 
'form of amyloclastic cotivity. H. W. 

The Presence of Food Accessories in Urine, Bile, and 
Saliva. A. M. Muckkxpuss {J. Amer, Chem. Soc., 1918, 40, 
1606 — 1611\. — As a result of a series of experiments on pigeons 
with acute symptoms of polyneuritis, the author is led to the con- 
clusion that the antineuritic vitamine is probably present in com- 
paratively small quantity in cleap, fresh, filtered bile from the 
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bladder of the ox, and that traces of it appear to be present in fresh 
filtered human urine. H. W, 

Fischer’s Theory of Water Absorption in (Edema. W. J. 

Cbozieb (/. AmcT, Chem. Soc.^ 1918, 40, 1611 — 1612. Compare 
Fischer, A., 1918, i, 129, 130, 131; Henderson and Cohn, ihid., 

- — Xhe author has carried out a series of experiments on the 

intracellular acidities in the tissues of three species of sponges, one 
echinoderm, and a nudibranch mollusc. The observations made 
increase the difficulties in the way of accepting Fischer^s conception 
of water metabolism, since they indicate a range of intracellular 
acidities, in animal tissues, within which it is known that no signi- 
ficant protein swelling occurs, and since they show that an intra- 
cellular acidity even remotely approaching that at which significant 
swelling might be possible is irreversibly associated with natural 
death. H. W . 

The Storage and Excretion of Arsenic after Administra 
tion by Salvarsan in Serum and Water. Hans Bergmann 
(Biochem. Zeitsch., 1918, 90, 348—360). — The author investigated 
the rate of excretion of arsenic excreted in the urine of man after 
administration of neosalvarsan in serum (human) and in aqueous 
solutions. In the latter case the excretion is much greater. Experi- 
ments are quoted which tend to show that the salvarsan undergoes 
chemical change more rapidly in aqueous solution than in serum. 
A series of experiments is also described, in which the accumulation 
of arsenic in the organa of rabbits after administration of salvarsan 
was investigated. They tend to indicate a greater accumulation 
after administration of the drug in serum. S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


A Bacterium present in Water and in Bitter Wines 
which is capable of Dehydrating Glycerol. A New 
Reaction for Glycerol. E, Voisenet (Ann. Inst. Pasteur, 1918, 
32, 476 — 510. Compare A., 1914, i, 462).' — Tlie new bacterium, 
termed Bacillus amaracrylus, is related to B. coli and B. typhosus, 
but is not pathogenic. When cultivated in dextrose solution, it 
forms carbon dioxide and hydrogen, like B. coli, but it does not 
form indole from tryptophan. Inoculation of a medium containing 
glycerol with the new bacterium results in the production of 
acraldehyde, which is its characteristic reaction. H. W. B. 

The Inter-relationship of certain processes in Meta- 
bolism of Bacillus coli communis. Fritz Vekzer (Biochem. 

1918, 91, 1 — 45). — Three main series of investigations were 
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instituted : (1) The influence of certain poisons on the different 
processes, (2) the influence of one metabolism product on the forma- 
tion of others, (3) the regulation of the formation of a product by 
its own accumulation. The processes investigated were (a) gas 
formation from dextrose, (6) acid formation from dextrose and lac- 
tose, (c) indole formation, {d) reducing action on dyes, (c) multi- 
plication of the bacteria. 

(1) Protoplasmal poisons, phenol, formaldehyde, and mercuric 
chloride inhibit all the processes in about the same concentration. 
Crystal-violet shows slight inhibition of gas formation, but strong 
inhibition of reducing processes. The respiratory poison, potassium 
cyanide, Inhibits strongly gas formation and still more strongly 
reduction processes and indole formation in concentrations in which 
the acid formation is not affected. The narcotic, chloroform, inhibits 
respiration, but not as strongly as potassium cyanide j in contrast to 
the latter, it also inhibits acid formation. Alcohol acts, but less 
strongly, like chloroform. The author draws the conclusion that the 
only really essential vital process is the formation of acid from dex- 
trose. 

(2) From the study of the presence of acid on indole formation 
it was found that the latter is inhibited entirely by the presence of 
acids, and is only normally produced from proteins or peptones by 
the bacteria in the absence of dextrose; scission of this by the 
bacteria produces acid to inhibit indole formation. 

(3) The influence of the presence of acids and alkalis on the 

further formation of acids by the bacteria was investigated. It was 
found that when the acid in the culture medium reached a certain 
concentration, further formation of acid was inhibited, and also 
further formation of carbon dioxide, and multiplication of bacteria. 
If sugar insufficient to oroduce the amount of acid necessary for 
inhibitions is present, alkali formation sets in, until the m&dinm 
attains a slightlv alkaline reaction, when further formation of alkali 
is inhibited. The formation takes place only in presence of oxygen. 
From acid (except formic acid) no gas is formed either after reach- 
ing its maximum concentration or during formation of alkali. Inhi- 
bition of oxidation causes a compensatory increased production of 
acid. S. B. S. 

Phytochemical P eductions. XTII. Asymmetrical Re 
ductfon. Conversion of Racemic Valeraldebyde fdf-o 
Methylbutaldehvde) into f-Amvl Alcohol. C. Neupero and 
M. R.tnceti (BfocAfim. 1018, 90, 388 — 394). — The amyl 

alcohol produced frojn ./J-a-methvlbutaldehyde by a sugar-yeast 
fermentation mixture is Isevorotatory. S‘. B. S. 

The Method of Formation of Succinic Acid in Nature. 
III. Conversion of Aldehydopropionic Acid into Succinic 
Acid by Yeast. C. IS’euberg and M. Ringer (Biochem. Zeitsch., 
1918, 91, 131 — 136). — By means of maceration juice, and in absence 
of air, aldehydopropionic add can be converted intx) succinic acid. 
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The coiiversiou of glufcaniic acid into succinic acid follows, therefore, 
the following stages : 

C03‘CH2*CH2*CH(NH2)‘C02H 

COgH-CHg-CHg-CO-COgH 
C 02 H’CH 2 *CH 9 *CHO (aldehydopropionic acid) — > 

COgH-CHs'CHo-CO^H. 

All these stages except the first, which takes place, as far as invest! - 
^rations have gone, only in the living cell, can be accomplished by 
purely enzymatic reactions. 3. B. S. 

Physiological Investigation of a New Yeast which 
Flourishes in Tanning Liquors. Toichi Asai (/. Coll Sci 
Imp. Univ. Tokyo^ 1918, 39 (7), 1 — 42). — The new yeast, desig- 
nated My coderma tannicay forms dark brown or brownish -black 
spots on leather undergoing the tanning process. The isolated yeast 
can be cultivated in a solution containing dextrose or Isevulose or 
other carbohydrate, and an ammonium salt or amino-acid as a 
source of nitrogen. It does not readily grow in a dilute pure 
tannin solution, but when dextrose and aspartic acid are also 
present, rapid decomposition of the tannin occurs, owing to the 
excretion of tannase into the surrounding medium. The growth 
of the yeast is attended by the production of small quantities of 
alcohol and carbon dioxide, indicating the presence of zymase. 
Addition of tannin to the medium increases slightly the alcoholic 
fermentation. H. W, B. 

Kinetics of the Cell-free ^Fermentation [by Zymase] . 

Otto Meyerhof {Zeitsch. physiol. Chem,, 1918, 102, 185 — 225). 
—The addition of sugar to an extract of dried yeast containing 
zymase, but free from cells, is succeeded by a period of quiescence, 
during which no sign of fermentation is observable. The interval 
which elapses between the addition of the sugar and the first 
appearance of fermentation is termed the “ induction period.” 
The duration of the induction period is determined by various 
factors; it is shorter for sucrose than for either dextrose or 
tevulose; it can be shortened by previously warming the sugar 
solution with *disodium hydrogen phosphate or by grinding the 
dried yeast with glass powder. The presence of a small amount 
of hexose phosphate abolishes the induction period. 

The rate of fermentation is dependent on the amount of free 
phosphate present. Increasing the amount of disodium hydrogen 
phosphate reduces the rate at which the velocity of fermentation 
increases, but the maximum velocity eventually attained is higher 
than in the absence of free phosphate until a certain maximum 
amount of the phosphate is reached ; further addition of the phos- 
phate then reduces the maximum velocity of fermentation attain- 
able. The addition of other salts, such as sodium chloride, pro- 
duces similar effects on the velocity of fermentation. The free 
phosphate functions, therefore, as a salt as well as exerting its 
specific zymase-activating action. 
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Hexose phosphate exerts an accelerating action on fermentatioa 
in proportion to its concentration, due to the deccanposition of the 
ester itself. Fermentation is accelerated also by the addition of 
oo-ffflment in the form of boiled yeast juice; the extent to which 
it is affected depends on the concentration, and not on the absolute 
quantity of the co-ferment present in relation to zymase. 

The inhibiting influence of narcotics on the fermentation of 
dextrose by zymase is somewhat intensified by the addition of 
salts. W, B, 

R61e of the Phosphate in Alcoholic Fermentation, 

Hans Euler and S. Heintze {Zeitsch. physiol. Chem.j 1918, 102, 
252— 261).~The esterification of phosphoric acid by dried yeast 
in the presence of a protoplasmic poison, such as phenol, is related 
to the amount of water remaining in the yeast after the drying 
process. The maximum esterification is observed when dried yeasty 
containing from 10 to 15% of moisture are employed. Increasing 
the quantity of yeast used in the individual experiments appears 
to occasion a much greater increase in the amount of hexose 
phosphate produced. H, W. B. 

Fumaric Acid Fermentation of Sugar. C. Wehmer ( Ber ., 
1918, 51, 1663 — 1668 ). — Aspergillus fumaricus smoothly ferraeuta 
relatively large quantities of sugar, yielding, in addition to a little 
citric acid, fumaric acid in the free state; the solution turns Congo- 
paper blue and dissolves calcium carbonate. Oxygen is necessary 
and, for continuous fermentation, calcium carbonate. Thus 
20 grams of sugar (20% solution) and 2' 87 grams (dry weight) of 
Aspergillus fumaricus dissolve 15 grams of calcium carbonate and 
produce about 33 grams of calcium salts consisting chiefly of the 
sparingly soluble normal calcium fumarate, but containing also 
varying quantities of the easily soluble hydrogen fumarate, about 
4% of calcium citrate, and the calcium salt of another, unidentified 
acid. The sugar is fermented completely, and 60 — 70% of it is con- 
verted into acids. The optimum temperature is about 22“^, the 
maximum about 30^. C. S, 

Behaviour of Organic Compounds in Plants. X. G. 

CiAMiciAN and C. Ravenna {Gazzetta, 1918, 48, i, 253—304. 
Compare A., 1918, i, 473). — The first part of this pa^r, dealing 
with the action of certain compounds on the germination and 
development of plants, has been already abstracted. 

The second part descibes further investigations on the oxida- 
tion of organic compounds by the agency of enzymes cointained in 
spinach leaves. The results of experiments in an atmosphere of 
carbon dioxide show that the disappearance of certain substances 
in an atmosphere of oxygen as a result of the action of such 
enzymes is due to an oxidation process. 

In an atmosphere of carbon dioxide, saligenin is converted into 
the polyanhydride saliretin, this change being effected more 
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promptly by apple pulp than by spinach leaves. Ethyl alcohol 
and mannitol are not sensibly oxidised. Acetaldehyde, which 
undergoes little auto- oxidation' in an atmosphere of oxygen, is not 
affected by the presence of the enzyme. The oxidation of acetone 
to formic and acetic acids under the influence of light is catalysed 
by the presence of the enzyme. Of the three amino-acids examined, 
fflycine, alanine, and asparagine, only the last is oxidised by the 
enzyme in an atmosphere of oxygen, no change occurring in carbon 
dioxide. Cinnamic acid is not oxidised at the double linking, only 
minimal traces beingj transformed into the isomeric wocinnamic 
acid; this isomerisation does not occur in carbon dioxide. Of the 
alkaloids examined, caffeine and strychnine remain unchanged, 
whereas morphine, quinine, and cinchonine are largely oxidised. 

The enzymes of spinach leaves are also able to determine certain 
other reactions. Thus, in oxygen, dextrose is completely oxidised, 
probably to ‘Carbon dioxide, whilst in carbon dioxide it yields a 
substance giving dextrose on hydrolysis with acid. Further, in 
either oxygen or carbon dioxide, tartaric acid undergoes change, 
partly into a compound yielding tartaric acid under the action of 
emulsin. 

The results of the experiments described in the third part of the 
paper show that, when inoculated into the living plant (maize), 
pyridine and nicotine are partly eliminated through the leaves, 
the transformation of further quantities by the plant being also 
indicated, hut not definitely proved, T. H. P. 

The Influence of Immersion in certain Electrolytic 
Solutions on Permeability of Plant Cells. Maud Williams 
(Am. Bot.f 1918, 32 , 591 — 599). — Cells of London Pride (Saxi~ 
jraga umhrom) petioles, after immersion in solutions of certain 
electrolytes, were found to be permeable to a O' 2% solution of ferric 
chloride, the entrance of the ferric chloride being indicated by 
formation of a blue colour with the tannin contained in these 
cells. The time of immersion in a given solution necessary to pro- 
duce this abnormal permeability varied with the electrolyte and 
its concentration. In the cases of aluminium and potassium 
chlorides, and potassium and barium nitrates, the results obtained 
could be expressed approximately by the equation 
log T = .S' - A (log (7 -I- 1 ) , 

where T is the time of immersion in the solution of the electro- 
lyte needed to produce the abnormal permeability, C is the con- 
centration in gram-mols. per litre, E is an independent constant, 
and A a constant depending on the electrolyte used. Abnormal 
permeability with respect to ferric chloride was not always accom- 
panied by permeability to the rose-coloured pigment frequent in 
the sap of the cells. W. G. 

The Occurrence of Melezitose in a Manna from the 
Douglas Fir. C. S. Hudson and S. F. Sherwood (/, Amer. 
(Jhem. Soc., 1918, 40 , 1456 — 1460). — A sample of manna from 
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the Douglas fir yielded about 50% of pure crystalline melezitos^^ 
and there is evidence that it contained sucrose and some reducing 
sugar, probably a mixture of dextrose with a smaller quantity of 
Isevujose. The composition of the sample of dry manna was 
approximately; melezitose 75 — 83%, sucrose 2*9%, reducing sugars 
11*5%. At present, the only other known natural source of 
melezitose in any quantity is the Tarkestan manna (Tarandjabine), 
which is, however, considerably inferior to the Douglas fir product 
in point of yield. H. \V. 

Occurrence of Allantoin in the Rhizome of Symphytum 
officinale and other Borraginaceae. Alfbed Vogl [Fharm, 
Post.f 1918, 51, 181 — 184; from Chem. Zentr., 1918, ii, 36).- 
Large quantities of allantoin crystals, in the form of monocliuic 
prisms, are found in the rhizome of Sym'phytum officinale. The 
author has also succeeded in identifying allantoin ciystals in the 
sections of the rhizome and has determined their distribution in 
the tissue. Crystallisation in the sections is best effected by pour- 
ing on them alcohol containing acetic acid (20%), covering with a 
cover-glass, and sealing with parafBn. The allantoin content of 
the rhizome of jS^. officinale varies with the time of year; it is at 
a maximum from autumn to early spring, at a minimum in the 
height of summer. The rhizomes of S. tuherosumj S. cor da turn, 
S. caucasicum, and other Borraginacece appeared to be free from 
allantoin, possibly owing to unfavourable supply of material. 

H. W. 

Action of Ammonium Salts on Plants. 1. H. 0. 

SoDERBAUM (Kungl. Landtbruks~Akad. Handlingar, 1917, 56, 
537 — 661; from Physiol. Abstr.j 1918, 3, 351).— This paper reports 
experiments with small grains and potatoes grown in pots, using 
ammonium salts as fertilisers; sodium nitrate was used in part for 
control purposes. The favourable influence of these salts on the 
total yield ranks as follows: diammonium hydrogen phosphate, 
ammonium carbonate, sulphate, nitrate, sodium nitrate, ammonium 
chloride. The phosphate gave a crop four times as large as an 
equivalent amount of the sulphate; the chloride proved very dis- 
advantageous. Dp to a certain limit, the addition of ammonium 
sulphate gave a progressively increased yield, but when the limit 
had been passed, there was a marked decrease. The adverse action 
of an excess of the salt was not the same in the case of each plant. 
Kye and potatoes were least sensitive in this respect, and wheat 
and barley most so, whilst oats occupied an intermediate position, 
Where there is neither soil acidity nor a deficiency of calcium, 
ammonium sulphate may be used to advantage in the field, as the 
amount applied in practice does not reach the limit where toxicity 
manifests itself. H. W. B. 




